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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FoR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


G complete ——— of 
Mathematics 


REPARE now for an important job in America’s busy 

wartime industries—learn mathematics. Mathemat 
ics is the basic requirement of all mechanical and scien 
tific work, and of all business or industry based on science 
Without this essential knowledge even the most capable 
man is left behind while others forge ahead to better jobs, 
bigger contracts, more money. You need mathematics to 
understand all technical work, to supervise operations, to 
improve, speed up and check on your work and the work 
of others. Such basic training is quickly recognized today 
and gladly paid for. It singles you out from the crowd 
and gives you an advantage whether it is a matter of a 
job, a promotion or a contract. 

Now you can learn mathematics by an easy inexpensive 
and time-saving method. This very simple and extremely 
interesting course in book form has been prepared for you 
by an expert who has devoted a lifetime to teaching 
practical men the fundamentals of this important subject. 


A Complete Course and Reference Library in 
These Five Volumes e 1,598 Pages e Illustrated 


MATHEMATICS FOR SELF STUDY 
starts right from the beginning with a re 
view of arithmetic that gives you all special 
short cuts and trick problems that save 
countless hours of your time and make 
you more valuable to yourself and 
your } b. Then these books gO night 
into higher mathematics and show 
how simple it is when an expert 
explains it for you. 
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ALGEBRA: Starting with sim 
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MATHEMATICS IS THE INDISPENSABLE 
FOUNDATION KNOWLEDGE ror TODAY’S NEW 


lechnical & mechanical 


’ 


HOUSANDS of new jobs are calling for trained men! 

Every industry is rapidly expanding to meet the needs of 
our gigantic wartime program. Trained mechanics and tech 
nicians are in urgent demand. In many lines there are more 
jobs than men prepared to fill them 

And in the best of these jobs, the 
highest pay and the greatest assurance of 
ment, a knowledge of mathematics is required, because 
mathematics is the foundation of all technical work. Give 
yourself this basic preparation now by this quick, inexpen- 
sive home-study method—a complete mathematics course 
in five volumes. 


MATHEMATICS 


jobs which offer the 
steady employ- 


for Self Study 


by J. E. Thompson, B.S. in E.E., A.M., Dept. of Mathematics, Pratt Institute 


(Continued from facing cover) 

involved in all military and in- 

engines, projectiles, 
rule, and many 


solve problems which are 
dustrial work, relating to 
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other practical applications 
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States clearly all needed facts about plane fi 

ures, circles, Covers all the topics essential 
in drafting and engineering. It deals at length with angles, 
triangles, circles, and the many other geometric figures that 
are basic to engineering design Sheet metal work, so im- 
portant in tion, is a direct 
these principles. So laying out of 
which is the major activity in ship construction, The 
d in this volume 


GEOMETRY: 


polygons, etc 


application of 


, 
hulls, 


airplane construc 


also is the ship 
i proj 
erties of circles and spheres explz also 
apply directly in navigatior 
TRIGONOMETRY: This volume makes easy the principles 
of angles and triangles, shows you how to use tables that 
Practically every problem in ma- 
surveying, mechanics, astronomy, naviga- 
inding is solv by methods of trigonometry. 
explain here in the most simple way 


explain their ctions 
chine work, 
tion and ran 
These methods are 
with actual examples of calculations of height and distance 
as they are applied directly to the sighting of guns and the 
determination he position of a ship at sea, the construc- 
tion of buildings and fortifications, the cutting of gears, etc., 
etc. All necessary tables for mak these computations are 

irnished in this book z hey are in all the other volumes 
of this series. 


Examine These Books FREE 


The coupon brinas you the 5 book ‘ 10 
' t obliga 


nd no money now 


er 10 de = din, oa oeiions 
he mall down } $2.95, balance in thr 


monthly payments. Mail the ; ay. D. VAN NOSTRAND 
COMPANY, Publishers, 250 New York. . ¥ 


enjoy mastering calculus in this 
interesting new way and will find it will enable you to 
solve problems that can be solved in no other way 
This branch of mathematics deals with rate problems. It 
is essential in computation involving objects moving with 
varying rates of speed. It also enables us to find the most 
efficient design for any kind of mechanism, engine, or mov- 
ing vehicle. Typical problems included in this book are 
the calculation of the velocity with which a man supported 
by a parachute strikes the ground, the path of a bullet or 
shell, the work done by expanding gas or steam (which is 
applied directly in the design of rifles and cannon). 

These are but a few of the hundreds of subjects simplified 
and explained in this complete reading course in mathematics. 
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“THE HORROR ROARED, . 
= DOWN UPON ME! 


A true experience of PAUL C. HAMPTON, Los Angeles, Calif. 


“WE HAD BEEN HUNTING all day 
in the wilds of the Davis 
Mountains in West Texas,” 
writes Mr. Hampton. “We 
pitched camp under a ledge 
on a high, steep slope. I de- 
cided to sleep on top of the 
ledge, and was almost dead to 
the world when I heard some- 
thing that made my hair stand 
on end. 


“IT WAS AN OMINOUS roar far 
up the mountain side—and it 
brought me out of my blan- 
kets like a shot. I grabbed my 
flashlight and threw its beam 
up the slope. There in the light 
I saw a huge boulder smash- 
ing down towards me, ripping 
through shrubs and brush as 
it gathered momentum. 


“| MADE ONE FRANTIC lunge... and sprawled under the ledge beside my friends. 
The boulder smashed into the protecting rock ... and caromed off. Later, we 
found my watch, which had been ander my head, shattered to smithereens. 
Had it not been for dependable ‘Eveready’ fres/ DATED batteries, I probably 


would not be alive today. C ys 
(Signed) \, aul lheonsolow 


The word “Eveready” is a registered trade-mark of National Carbon Company, Inc 


FRESH BATTERIES LAST LONGER..._Gos for the DATE-LIN® 


NATIONAL CARBON COMPANY, INC., 30 EAST 42nd STREET, NEW YORK, N. Y. 
Unit of Union Carbide and Carbon Corporation 


MARCH, 1942 








Contents .cornssseo 


tulemebiles 


Frozen-Food Delivery Trucks..... 
Fog and Frost-Free Windows 
Fast Charger for Batteries 

Radio Controls Car Speed 

Static Grounders for Fuel Trucks 
Rapid Valve-Seat Grinding 

Device Shows Miles Per Gallon 
Adding Machine for Car Costs 
Eliminating Ventilator Glare 
Improving Defroster Fans 

Wiper for Inside of Windshield..... 


Facts and Sieas 


“Toasting” Saves Old Records 
Balloons Speed Home Building 
100-Mile-an-Hour Model Car 
Atom Sorter Serves Industry 
Tanks Ride on Rubber Ferry 
Playing Tricks with Plants 
Making Synthetic Rubber 
Simple Test for Tuberculosis 
Big Navy Transport Gliders 





Inventions 


Robots Give Arctic Weather Data.. 
One-Man Rescue Sled for Skiers 
Kit Holds Book-Repair Aids 
Automatic Sprinklers Save Labor 
Device Inspects Machine Parts. 
Sander Has Rubber Cushion 
Lawn-Mower Sharpening Aid ; 
Gasoline-Powered Wheelbarrow.... 


Chaflwork 


Midget Drawknife for Carving 
Leather Vacuum-Bottle Cover 
Serving Tray Is Scroll-Sawed 














(Continued on page 6) 














POPULAR SCIENCE 





THEY CAN HANDLE THE TOUGH JOBS 


stands in good stead in this greatest emer- 


y men and women in the Bell System 
are used to meeting emergencies and they 
are trained and equipped to carry on in 
times of special need. 

For years they have known the test of 


fire, flood and storm. That experience 


BELL TELEPHONE SYSTEM .. . SERVICE TO THE 
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gency of our time. The Nation is counting 
on telephone workers to prove faithful to 
the task and they will not fail. Always 
before them is the tradition that the mes- 


sage must go through. 


NATION IN PEACE AND WAR 
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OGREAT HOME MOVIES 
ON WINTER SPORTS! 


YOUR CHOICE FOR 
AS LITTLE AS $1.75! 


16 mm 
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THRILLS! “SNOW THRILLS” 


Skimming ice yachts! Swooping 
skiers! Dogsled racing! Mile-a- 
minute bobsledding' Edit it with 
your own winter shots! 


SPILLS! “SKI REVELS” 


Epic of skiing! Flashing figures! 
Dangerous jumps! Breath-tak- 
ing tumbles! Top form...superb 
skill! 


CHILLS!“ICE CARNIVAL” 


Flashing skates! A leap through 
fire! A great pageant on ice! Fa- 
mous figure skaters! A fiesta on 
ice! Skill, grace, speed com- 
edy! Own it now! 


Buy Now at your 


- Photo Dealer — 


LOW COST 


FREE CATALOGUE 
oevtt 


FREE 


Wew 1942 Castie Films 
Home Movie Cata- 


logue. 
trated! Lists 100 
Castie home 
movies. Send for it 
today! 


CASTLE FILMS 
RCA BLOG FIELD BLOG 
NEW YORK CHICAGO 


Please send me 
logue 


Name 


Address. 
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Take Your Pick of 220 Little Blue Books at Bargain Price of 5c Each 





Add lc per book for packing, 
handling and carriage. Order 
by number. Order at least 20 
books—as many more as you 
like. Canada and foreign, 7 
per book, prepaid. If you 
order every book in this ad 
—220 books — remit only 
$10.60 and we will prepay all) 
carriage charges. 
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“YOUR 
ANANYAAA 
CAREER 


WAKE ISLAND—tiny speck of 
land in the Pacific which cost 
the Japanese a cruiser, three de- 
stroyers and an undetermined 
number of planes—is today not 
only the epic of the U. S. Marine 
Corps but of American ground 
crews in aviation. 

You who begin your aviation 
career today with the primary 
thought of serving your country 
will also build for the future. 
For peace will surely bring an 
unprecedented development of 
commercial flying, especially in 
the Western Hemisphere. The 
men who are best equipped to 
serve—in war and pedce—will be 
the key men of tomorrow in avia- 
tion. Our schools’ single purpose 


is to train such men. 


ACADEMY OF AERONAUTICS 
LaGuardia Field, N. Y. 
Day classes in Aircraft Design 
& Construction 
Day & Night Classes in Aircraft 
Mechanics & Maintenance 


START MARCH 30. 


CASEY JONES SCHOOL 


OF AERONAUTICS 
Newark, N. J. 
Day Classes for Master 
Mechanics START APRIL 20. 


REGISTER NOW! 


Catalog and full information 
on request, 
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To men of draft age: 








Ww High number, low number — eventually 


your number will come up, and you'll be called 
to help out Uncle Sam in the Army. 

But today’s Army is a different one from the 
\rmy of 1917. Today’s Army wants and needs 
specialists —men who are trained for more 
important and better paying jobs than mud 
slogging or spud peeling! 

Thus, the selectee who is a Draftsman, a 
Radio Expert, a Stenographer, a Machinist, a 
Surveyor, an Automotive Technician, an Elec- 
trician, or who has training in some other field, 
stands a far better chance of reaching quickly 
“non-com” or “Specialist” grades than the man 


without training in any phase of Army work. 


Where do you fit into this picture? 


When your number's called, will you be 
another “Rear Rank Rudy,” drawing the low- 
est base pay —orw ill you be qualified through 
sound, modern training for the much higher 
“N.C. O." or “Specialist” pay rates? 

If you've ever thought of getting the train- 
ing you lack—now’s the time! For a few dollars 
@ month, you can study an I. C. S. Course in 
your spare time, at home, and prepare your- 
self — not just for a more important Army job 
— but for success in civil life! 

This coupon will bring you complete infor- 
mation, at no cost or obligation. For thousands 
of successful men, mailing it has been the most 
important act in their lives! Will you invest a 


3c stamp—now—to learn how you can benefit? 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
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Citalblith 
SELF 


CONFIDENCE 


KNOW WHAT TO DO 


\ -AND WHEN TO DoT! 


S YOUR faith in yourself shaken? 
Can you adjust yourself to the 
changing times? Have you found 
your plans and enterprises suddenly 
thwarted by the unexpected—robbing 
you of confidence? You do not have 
to be a prophet to know what is com- 
ing——or a miracle worker to make the 
most of an opportunity. Just as straws 
irr the wind show its directions, so you 
can learn from the things people do 
what their moods and fancies are— 
and use them to your good advantage. 
If you once know human nature—its 
traits and psychological tendencies 
you will have a confidence, born of 
knowledge, and equal to every situation. 


ACCEPT THIS Gree BOOK 


For several centuries the Rosicrucians——a 

world-wide Fraternity—have made a studs 

of these functions of mind and their rela- 

tionship to human conduct in the world in 

which we live. To thousands of men and 

women they have made life less mysterious 
and success and happiness more assured 

Write today for a free copy 

of the book, The Sec ret Her- 

itage. It contains no strange 

formulas, but tells how vou 

may have these beneficial 

teachings for study in the 

privacy of your home. 


CGOhe RosicrucIiANS (AMORC) 


ROSICRUCIAN PARK SAN JOSE. CALIF 


Scribe C.1.™M 
The Rosicrucians, San Jose, California 

I am sincerely interested in an_ intelligent 
method for attaining a mastership of life. Send me 
without obligation, your FREE Book which ex 
plains how I may receive and use your age-old 


method 
Name 
Address 





Coming Next Month— 


OLD MAN RIVER is losing his kinks! To 
shorten hauls in important inland-waterways 
traffic, engineers have tackled a job that makes 
the labors of Hercules look like a spare-time 
hobby—straightening the meandering Missis 
sippi. Hydraulic dredges are biting off tongues 
of land to make short cuts for barges carry 
ing defense materials. Methods and machines 
used in remaking the map are described in a 
timely article. 


MASTER OF LETTERS is Frederic W. 
Goudy, recognized throughout the world as one 
of the greatest designers of printing type of all 
time. In “Type by Goudy,” Andrew R. Boone 
lets you look over the shoulder of this great 
craftsman as he creates one of the 100-odd 
beautiful type faces with which he is leaving 
his imprint on the history of his time. 


WATER PAINTS offer the home owner a con 
venient and economical material for many fin 
ishing jobs around the house Prepared by 
simply adding water, they are easily applied 
and dry in minutes. An article by Maurice 
Wharton, accompanied by handy chart; and 
tables, tells how to use water paints to best 


advantage for various purposes 


WHAT'S IT LIKE to be a dive bomber? To 
find out for readers of Popular Science, Hick 
man Powell crawled into the machine-gunner’s 
seat behind one of Uncle Sam's flyers and went 
out with him to bomb a hypothetical motorized 
column. His account of that breath-taking 
plunge will make you hold onto your chair! 


ASSEMBLING A BIG GUN is quite a job, 
even when it’s done in the comparative peace 
and quiet of a factory. But the Army’s 240-mm 
mobile howitzer travels up to the front in sec 
tions on tractor-towed trailers and is set up for 
action overnight by its highly trained crew in 
the pitch-darkness of a blackout. Pictures show 
this front-line assembly line at work under 


combat conditions. 


DESTROYERS are in the news today, and 
ship-model makers will welcome a_ greatly 
simplified miniature model of a vessel of the 
Mayo class, of which 24 were commissioned in 
1940 and 1941. These ships, which include the 
famous Kearny, have played a vital part in the 
war on the sea. In its simplified form, the model 
can represent any ship of the class 
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Do You Want Success 
Like This in RADIO 


1 WAS WORKING IN A 
BEFORE COMPLETING YOUR GARAGE WHEN | ENROLLED CLIPPING YOUR 
COURSE | OBTAINED WITH N.R.I. | AM NOW COUPON GOT ME 
) MY RADIO BROADCAST RADIO SERVICE MANAGER STARTED IN RADIO. 
OPERATOR'S LICENSE | AM NOW IN CHARGE 
AND IMMEDIATELY JOINED FURNITURE CO, OF THE RADIO DE- 
STATION WMPC WHERE | righ PARTMENT FOR THE 
TAM NOW CHIEF OPERATOR ‘ . AMERICAN AIRLINES 
° JAMES E RYAN AT CLEVELAND. 
HOLLIS F HAYES ¢ “9 PEBBLE COURT WALTER B. MURRAY 


327 MADISON ST, LAPEER, MICH. FALL RIVER, MASS. AMERICAN AALINES, MUNK IPAL 
AIRPORT, CA BVELANO, ONO. 








MY LOUDSPEAKER SYSTEM 1 HAVE BEEN IN BUSINESS 0 ANS S40 AcnoHTR 
FIXING RADIOS IN 


PAYS ME ABOUT $35 A WEEK FOR MYSELF FOR TWO qnans tae. ¢ 
BESIDES MY RADIO WORK. IF YEARS, MAKING BETWEEN STARTED MAKING 
iT HAD NOT BEEN FOR $200 AND $300 A EXTRA MONEY 3 
YOUR COURSE | WOULD MONTH. BUSINESS / ’ MONTHS AFTER 
STILL BE MAKING HAS STEADILY f Sanmnend Ws ans 
COMMON WAGES. . INCREASED. 4 - ABOUT $100 WHILE 


MILTON /. LEIBY, JR., ; ARLIE VU. FROEHNER \ , a ’ LEARNING 


TOPTON, PA, Pp 300 W. TEXAS AVE KA WILLIAM CHERMAK 


GOOSE CREEK. TEX, \ RT 1, BOx 287 
HOPKINS, MINN. 


y Many Make $5 to $10 a 
Here’s The Formula That ee tee bs Grane 


Has Worked For Hundreds Time While Learning I Trained These 
ice Men at Home 

SET | Wi Train 

perator Find Out How 6 Train You You Too 


Beginners Train at Home | For Good Pay in Radio 
to Make $30, $40, $50 _¥!*!! 1! couren below. Til send my 64-1 








\ 
Operator 


a Week 


MAIL THE COUPON 


an 


4. E. Smith, President 
Dept. 2CP3, National Radio Institute 
Washington, D. C€ 


THIS 74 TITEL ea ee 
17.4 NOW TO MAKE GOOD MONE? » 
J. E. SMITH, President, Dept. 2CP3 


National Radio Institute, Washington, D. C. 


Mail me FREE wit n 
K K R N 
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PON BY-PRODUCTS such as hull shavings and the waste 
yinning, carding, and other cleaning operations, can now | 

used to make the finest bond and writing papers. This process is 

made possible by the use of a new commercial chemical, sodium 

When boiled with this chemical, in combination with cer- 

rs, even the most discolored fibers come out after bleaching, 


le in ind may be used to produce paper equ il to that m de 


a 
P,, ELECTION AGAINST SIX DISEASES prevalent during the first 


World War is now possible by newly developed vaccines and 
toxoids. Yellow fever, often fatal to troops fighting in the tropics, 
in be controlled by a new vaccine. Tetanus and gas-gangrene are 
now practically eliminated by the use of toxoids. Three new 
weines that may prove of great value in the present war have re- 
cently been developed for influenza, typhus fever, and measles. 


C s ’ 
“ HE THEORY that all substances were made from 92 chemic 


elements received a rude jar when a radioactive element No. 93, 

im, was discovered by Prof. Enrico Fermi of Italy and Co- 

University. Mathematical formulas just worked out by 
Dr. Ml. G. Maver, now indicate that there may well be 
p of unknown elements, of the “rare earth” type like 


neptuni 


*?) 
vevond the position of uranium in the present list. 


re) 


(? CIENTIFIC STUDY OF BODY MEASUREMENT may simplify 

the buying a ‘ling of women’s clothes during the busy war er 
With economy in mind, clothing manufacturers will mark dresses 
nd other garments according to weight, height, and shape instead 
of the conventional size range. Fourteen thousand women, from 
IS to SO re measured and weighed in a recent WPA project in 
iwe proportions of adult American 


+ 
LIGHTER BISCUITS may be the result of a discovery 


the American Chemical Society. By thinly coating the 
tuent of baking powder with hydrated monocalcium phos- 
phate, the penetration of water to the acid is delayed, thereby slow- 


ing its reaction with the bicarbonate of soda. Because of this, the 
carbon dioxide gas which raises the dough is produced at a time 
when it has the maximum effect and, as a result, you have a fluffer 
bit of baking. 
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The NEW OPPORTUNITY in 


..ACCOUNTING.... 


—and how YOU can take advantage of it 


NEVER before has there been 
+ ‘as great an opportunity as 
now faces efficient bookkeepers 
and accountants. 

You know, of course, that ac- 
counting has always been a pro- 
fession of outstanding opportu- 
nity—a field in which the capable, 
trained man could go faster and 
farther than in almost any other 
field. But we believe that all past 
opportunities are going to be sur- 
passed in the next five years. 

And here’s why: 

In the first place, the defense 
situation has accelerated and 
complicated business. Hundreds 
of new plants, hundreds of others 
expanded, priorities, shortages of 
raw materials, some companies 
shifting to new products, and mil- 
lions more men at work neces- 
sitate more bookkeeping and ac- 
counting—both by government 
bodies and by private industry. 

Then our governmental policy 
forces the keeping of better and 
more complete records in every 
office and plant. It is not a mat- 
ter of choice with any firm—it is 
necessity. 

For instance Federal Securities 
Act, with its insistence upon pub- 
licity of complete facts about every 
company selling its securities pub- 
licly, compels more frequent and 
more accurate financial state- 


ments—and these in turn call for 
more and better accounting. 

Then the Social Security tax, 
the unemployment regulations, 
the Wages and Hours Act, the 
Excess Profits tax and other 
taxes necessitated by national de- 
fense—all center around more 
complete accounting records. 

Thus there is an insistent and 
growing demand for bookkeepers 
and accountants, a demand that 
already exceeds the supply and is 
still growing. This goes all the 
way along the line from routine 
bookkeepers to executive ac- 
countants. And it seems likely to 
increase much farther. 


Ask for the Facts 


We need not tell you what that 
means in opportunity for the 
capable man already in account- 
ing and for the able man who 
gets into accounting now. Nor 
need we argue for the practicality 
and value of LaSalle training in 
Accountancy—over 500,000 men 
and women, and 2,000 C. P. A.’s 
have already tested and proved 
that. 

The only question is about you 

whether you fit into this field 
and whether you can and will 
prepare yourself adequately. For 
accounting is no magic wand to 


summon success—it demands 
much from the man whom it re- 
wards highly. 

You can answer that question 
wisely only when you know the 
facts. And the coupon below will 
bring you full facts about these 
demands and opportunities in ac- 
counting today together with the 
details about the LaSalle home- 
study training in Accountancy. 

If you are dissatisfied with your 
present situation—and in earnest 
about achieving success—get the 
facts—use the coupon—NOW, 


—_— _\ 
accoUNTANEN® | 


on Theat Pevt 
The Protewmor 


I'd like to see whether I should take up accountancy. Send me, without obligation or cost to me, your book- 
let, Accountancy, the Profession That Pays, and full information about your Accountancy Training program. 





0 Higher Accountancy 
Other LaSalle Opportunities: 


If more interested in one of the fields indicated below, check and mail now. 
Business Corresponder ce 
Business English 
Stenotypy 


LASALLE 


EXTENSION 
UNIVERSITY 


Dept. 383-HR, Chicago 


A CORRESPONDENCE 
INSTITUTION 


0 Commercial Luw 
Modern Bookkeeping 
Cc. P. A. Coaching 


Business Management 
Modern Salesmanship 
Law—Degree of LL.B. 


Name 
Present Position 


MONTHLY 
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Car Owners —Have Your Service Repair Shop 
Check Your Car Today. Keep ‘em Rolling! 
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Now You Can Do ANY Job on ANY Model or Make of 
Car from 1935 to 1942 —With This Greatest Manual 
of Clear, Simple, Official Instructions Ever Published! 


NORMOUS demand for repair 
work is pounding at shop doors 
right NOW! Millions of cars MUST 
be made to last years longer. More 
jalopies on road mean more crack- 
ups, too. 

Car repairs, replacements, over- 
hauling are needed now as never be- 
fore. The man today who can fix 
ANY make of car is in the money— 
whether garage-owner, shop foreman, 
mechanic, instructor—or student. 


502 Car Models 
Here, in one amazing 


everything you want to know 
EVERY 


volume, is 
about 
repair, tune-up job, on 
EVERY American car made since 
1935. (502 models, including all 
1942's, plus major data for servicing 
405 trucks!) Here is the most com- 
plete, easy-to-understand, authorita- 
tive shop manual in existence! 

Step by step, MoToR’s 1942 Fac- 
tory Shop Manual, JUST PUB- 
LISHED, tells you exactly what to 
do. It shows you, in more than 900 
Photos, Drawings, Diagrams. It gives 
you over 450 Charts and Tables to 
make every job a precision job. 


Like 150 Factory Books in ONE! 
Imagine a COMPLETE COLLECTION 
of ALL the official shop procedure 
manuals, prepared by each car manu- 
facturer’s own engineers! That's what 
you GET in this book!—with everything 
boiled down to clearest, easiest-to-use 
form, and all quick-indexed. 

You can save hours, 
money faater, turn out better 
build sure-fire repeat customers, with 
thia great book. And don't forget, the 
delighted customer is the surest gas, oil, 

d accessories buyer, too! 


make 
jobs, 


shop 
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Over 200,000 “‘How-to-Do-It” Facts on 
Every Problem of Tune-Up and Repair 
More Than 450 Charts and Tabies 
Over 900 Photos, Drawings, Diagrams 


Defense has drafted thousands of 
skilled mechanics. Men still on the job 
MUST know how to handle anything 
that comes in, without turning down 
a single customer. Here is how you 
can do it! 


SEND NO MONEY 


Satisfaction Guaranteed 
Simply fill out coupon below. Mail it 
TODAY. Your copy of MoToR’s 1942 
Factory Shop Manual will be sent at 
once, When postman delivers it, pay 
him only $4 plus few cents postage 
costs, on the ironclad Money-Back 
Guarantee printed in coupon, For 
more jobs, more money. rush this 
now to: MoToR BOOK DEPT., Room 
2509, 572 Madison Avenue, -.. Fi Cc. 
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“— WE will then 


pay all postage. 


will pay postman $4 plus few cents delivery charges, 
standing that if the Manual does not fully satisfy me, 
within 7 days (and ir original condition) for full refund. 


if enclosing $4 (check, 
Same 


MoToR BOOK DEPARTMENT, Room 2509, 572 Madison Avenue, New York, N. Y. i 
Please rush me a copy of MoToR’s 1942 Factory Shop Manual. I 


with under- 
I may return it 


money order) WITH this coupon, 


7-day Money-Back Guarantee 
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CHAMPION 
SPARK PLUG 


More Dependable 


than ever/ 


If, like most motorists today, 
you are demanding longer 
and better service from your 
car, have your spark plugs 
checked and cleaned reg- 
ularly in the Champion Spark 
Plug Service Unit. Remem- 
ber, old, worn-out, or carbon 
encrusted spark plugs rob 
your car of economy and 
efhciency. 


You're looking at the heart 
and pulse of an engine—its 
spark plugs. So liule, but 
oh so vital to the best en- 
gine performance, econ- 
omy and dependability, 
it's poor practice to neglect 
them, or use any butthe best. 


There is no substitute for 
quality and reputation, and 
Champion Spark Plugs are 
true ‘“‘Champions”™ the 
world over. Champion 
spark plugs are backed by 
research, experience, and 
engineering resources 
without equal 


P.S.M. Helps Him Keep Abreast 
of Military Developments 


Ir is a pleasure to let you know that I think 
your magazine is continually improving its 
editorial presentation. Beginning, I believe, 
with your change to a smaller format, a new 
pictorial presentation has become very effec- 
tive. Series pictures tell a good story, but it 
is the accompanying articles that give defi- 
nite information. The present proportion of 
picture articles to illustrated articles is very 
satisfactory, to my way of thinking. During 
the ten years that I have subscribed to your 
magazine, I have been interested in home- 
workship articles, and believe that these and 
the longer opening articles are the two im- 
portant divisions of the magazine. Your 
series of articles in the past year on the 
Army and Navy have been outstanding. As 
a Reserve Officer in training, I can find 
articles that keep me abreast of new develop- 
ments in Army equipment that are not avail- 
able from any other sources. Army maga- 
zines are devoted to technical discussion for 
the most part, and are surely of value, but to 
know what is new and what the other 
branches of the Army are doing, PopuLar 
Science is outstanding and in fact unique. I 
like what you are doing now and, may I add, 
especially those color photographs on the 
covers D. D. W., Lincoln, Neb. 
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Actual Size V-Plug 
Champion has designed 3 
spark plugs for model gas 
engines which give the same 
dependable performance as 
regular Champions. Sill- 
ment sealed. Sillimanite in- 
sulator. Alloy needlepoint 


One piece construcuon, 


CHAMPION 


SPARK PLUG CO. 
901 L pron Ave. 


POPULAR SCIENCE 





electrodes for casy starting. 


Toledo Ohio 


America Cant Wait 
Industry needs you NOW 


Defense Program Needs Trained Men 


There is a tremendous shortage of skilled men in almost all branches of industry. Draftsmen, electricians, machine de- 
signers, machinists, are wanted for good jobs at fine pay. Executives too; foremen, superintendents, managers, are 
needed right now to handle the enormous demand for finished products of all kinds. If you are already in one of these 
fields, you owe it to your country, to your family, and to yourself to make yourself even more valuable, to climb and climb 
fast and help put through the most important program we have ever had to face. 


Opportunities Smee Rich Rewards 


- In bidding for skilled men now, indus- 
\ ‘ . . kinds, everywhere in the Unit- 
? ed Stu rite g top pay. They want 
‘ , nen an y are willing to pay 
for the ‘es. But remember this, 
y ot only have opportunities for big- 
Home building, ship building, manufacturing de eee bet toe thanees, for m iencemnt 
plants, great utility projects, road building—every- . . . n gre: 
where you look you find a demand for men—not just oe be - 
ordinary workers, but men who know more than their % : ~ surely yo 
fellows, who are better at their jobs, who know both i pnd mn 
‘ ling re 
theory and practice and can there fore train other men, F out his job will A. pic ked 
thus rising to more and more important stations and being st. Be * @ all, der 
of greater and greater help. Practically every industry is > ‘crate. ‘with the ing "pro: 
included in those needing MEN, trained men, skilled men, ar: $ nee 4 for skilled 
‘ <a ee ve to 


men with ambition and punch. . Jook too far in the 
. future for: 


Learn at Home Hse  Reselts 


Over 40 years ago we developed a system of home study which has ’ C ome 
helped thousands of men to important positions in the mechanical and . m 
business world. Those of you who have missed college training, who . - ~ ickly 
haven't the time to go away to school, who must LEARN AS THEY EARN, . 

can get education in your particular field—yes, education of college grade 


right in your own home. Best of all, yo : 
can study when you have the time, and Get ~ Facts 
above everything else you will have the 

commendation and the respect of your em- (No Cost) Al ul you, have to do to fir a out 
ployers in doing so. Rest assured that y ~ ey e@ de- 
every superintendent, every factory man- 

ager, every general manager will have his 

eye on the man who pushes forward, who 

recognizes the great need of the day, and 

who has made up his mind to be one of the 

first to make good. 


Business Welcomes Applications [i-° > ary Pere Tyee Snrer en t-) ca 
from American School Advanced AMERICAN SCHOOL, Dept. G346, Drexel at 58th, Chicago 
Students and Graduates Without obiteation, Please send FREE and postpaid, bulletin and details 


. 
' 
1 
rn of the Subjects checked. 
- : 8 7 { OCAir Conditioning ORetail Merchandising CBratting and Design 
ert aires bety ha brent, t Cb eas, = Bom amrenting DRaginana duieriton 
1eeded, DUS ess na een quic o Bay, e e © ic UFractica choo 
welcome applications from American School ; OS Baldinn Dkconomics at OCHome Economics 
-_ . — aten »? lo an u n JEconomics o Courses 

——- ed stude 3 and graduate a : We {1 OPlumbing and Direct Selling OBusiness Law 

main Ain an employment placement serv- i Steam Fitting OMPrivate om cretaryv Liberal Arts 

ice to help a you in haem = -_ best H a pieces Englacering goo 
openings, and we make no extra charge ngineerin OSurveyin opo- ngineerin 
of any kind for this acmiehinn. W rite sane 1 CAviation Drafting graphical Drafting Shop Management 
for an outline of t » study training 1 Aviation Engineering (Sheet Metal OTool Making 

creole ity ne home study training 4 CBusiness Management Pattern Drafting [)Better Foremanship 
courses ; check the coupon indicating your H Accounting and C.P.A. CElectrical DEngine and Boiler 
preference and mail it promptly. i OSalesmanship Engineering Work 
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-Occupation, ...scesccsecee 


AMERICAN SCHOOL jm 


Dept. G346, Drexel at 58th, Chicago 
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‘REPRINTED FROM A RECENT MAGAZINE ARTICLE 
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MONEY MAKING ° 
Fat OPPORTUNITIES 


YVOUwey 


R t BRANDEL, Editor 


They Keep On Earning Money 
by Easy Electroplating 


HE MAN who dreams 
of earning extra money, 
nuch as $50 or $60 per 
week, need not dream in 
vain. Brush electroplating 
* offers that opportunity. 
Here’s what Jasper Brown 
of Chicago says: “I bought 
my electroplater to experi- 
ment with during my spare time. In a few evenings I 
earned the cost of the machine by plating jewelry, 
silverware, headlight reflectors, etc., for friends and 
neighbors. Now I have all I;can do. I recommend 
this machine to all who want'a profitable business.” 
Jasper Brown is headed for a business of his own, 
apparently. Restaurants, stores, doctors, 
dentists and garages are only a few of the many 
sources of business for the electroplater who wants 
to hear more cash jing g in his pocket. 
J. J. Wilson, Slidell, La., writes: “After I received 
my electroplater I practiced for about an hour. I 
nade up four samples and went out after bu 
One of the large ts now has 
all their silverware 
Max 7 mert, hon iho Falls, 
now spendi time in 
chased a “ ush ole iter rl: ist su 
up a very promisit 
Frank Welde, 
business. He writ 
Strips for sa! 


as 


music 


siness. 


chain restauran me do 


Idaho, states: “I an 
work. I pur- 
mer and have worked 


scrip: 


i business 
rg — ge oo goes after 
“I electroplated a few brass 

I then showed these strips to 

different peo it’s how I got plenty of jobs. 

I have all the work from a big garage. The owner 

gets 10% of what is charged hi rs, and the 

rest goes to me for m} 


BIG MONEYaz HOME! 


NEW INVENTION 


ei Clectroplates”Brush' 


garage 


s custome 


New, patented invention makes possible 
ings AT HOME. Replate auto- 

n articles in homes, stores, hotels, 
restaurants, etc.,with durable, sparkling, new 
coat of metal—with stroke of brush. Easy, 
simple, quick. Genuine Gold, Silver, Nickel, 
Cadmiur n, etc Everythin furn shed. Outfit 
complete, ready for use. No shop required. 
Clear from $2 to $5 an hour in lifetime busi- 
ness. Small investment starts you in business. 
Steady repeat. Machine can pay for itself in 
week. Send TODAY for FREE SAMPLE 
and illustrated BOOKLET how you can have 
a life income from a business of YOUR OWN 
built upon satisfied customers. Act at once! 


WARNER ELECTRIC COMPANY 
225N.Wabash Ave., Chicago, tll., Dept. 126 


big ea 


SAMPLE and 
BOOKLET 


APL AIMS ALL 





PARKS AIR COLLEGE 


PARKS AIRPORT EAST ST.LOUIS. WL 


Offers YOU COLLEGE and PROFESSIONAL TRAINING 
Majoring in AVIATION 


is Superinten lent of Put lic Instruction 
t 1 Higher Ir tions 38. issued by the U 
n, Federal Se ty Age I s 
1 Flying School and Me hani : 
nd pera Z ted States Army J 
g t and mechanical training Open to high school grad 
FOUR courses lead to B.S. degrees in Professional Piloting, Aviation 
Operations, Maintenance Engineering, Aeronautical Engineering. 
TWH NTY a TRAINING PLANES are used in professional flight 
' pret graduates r airline flight operations 
FACULTY. of 82 specialists in vari + is of aviation 
Enrollment limited to a total of 300 commercial avia- 
Capacity enr ent of 560 


> buildings de ted school purp< 


the Iilim 


sith the Ur 


ares 


1569 graduates 
tion students 
100-acre airport 
Dora itories and ning hall at the College 

a} ty 30. Send pos os Es new Ob-onne extol 
15th YEAR Re so. Dept. P 
PARKS AIR COLLEGE, Cast’ st Louis, tll. 


ses exclusively 


Kat your group closer together and 
enhance pride of membership with pins 
or rings. Bastian’s big selection, low 
prices, traditional clean-cut quality 
work has led the field for 46 years. 


WRITE TODAY FOR NEW FREE CATALOG! 


BASTIAN BROS. Dept.86, Rochester, N. Y. 


guns 
W: 





Practical, tested training. Backed by 36 years experience. Course 
includes Auto Mechanics, Diesel Service and ration, Diesel 
Power Generation, Machine Shop Practice, Auto Electrics, etc. 
Fiexible plan to meet specific needs of those with or without jobs. 
Oldest. largest trade school in West qualifies you and helps you 
get a good pay job. Transportation a es — L. A. Earn room 


and board while learning. uest Free Ca’ 
Dept. PSA-3 


a SCHOOL aos Aagsies 


Splendid opportunities. Prepare in spare 
time. Easy plan No previous ¢ x peri 
needed, « or chool education suff 
t bonkle toy portunities i 
particulars and require = 
American Sc hoot of Photo tograp 
1315 Michigan Ave., Dept. 1363, tad mm. 


=“ MECHANICS 
& WELDERS 


Mechanics and Welders are in big de- 
and. Complete courses in are an j acetylene we 
body and fender bumping 
nting and metal fir 
graduation plan Spe 
Write today 
a — TRADE SCHOOL 
Oo Weedward Ave., Detroit, Mich. 


4 TO PPED 
tp a Siffy 
-or Money Back 


For quick relief from itching of eczema, pimples, athlete's foot, 
scales, scabies, rashesand otherexternally caused skin troubles, 
use world-famous, cooling, antiseptic, liquid D. D. D. Prescrip- 
tion. Greaseless, stainless. Soothes irritation and quickly stops 
the most intense itching. 35c trial bottle proves it, or money 
back. Ask »vur druggist today for D. D. D. PRESCRIPTION. 
ALT 
AT MOME You can learn by our modern 

and original system instruction every part 

of the Watch Repairing Trade at home 

Prepare yourself for a well paying position 

or start 1 business after completing our 
course of instruction. Good watch repairers 

are in demand and generally ear very 

good salaries. For ~~ iculars apply to th 


Wisconsin Schoo a? Watch Repairing 
524 E. Mason St., e. pt. P-3, Milwaukee, Wi 


tography”’ 


Auto 


} 
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POPULAR SCIENCE 





INVENTORS 


Get Expert Advice on HOW to 
PROTECT and SELL Your Invention 


“Why I thought of that years ago!” 
WE GIVE How many persons have said that, 
when they found later that somebody 
SPECIAL ATTENTION else had thought of the same thing, 
To had it patented, sold it, and were prof 
DEFENSE INVENTIONS iting from it? Too many, sad to say. 
These unfortunates did not know what 
to do about their inventions, in order 
to protect and profit from them. Some 
thought elaborate working models 
were necessary to secure a patent 
others felt their idea wasn't “worth 
much.” They failed to realize that a 
good practical invention, plus prompt 
action in securing a Patent, and locating a buyer or a good market, 
have proved the secrets of success for thousands of inventors. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor” answers many important 
questions concerning Patents that inventors constantly ask. It tells 
what facts, details, drawings, sketches, etc. are necessary to apply 
for a Patent; how to protect your invention through dated and wit 
nessed disclosure: how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
be paid: discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
cured financial backing: how many simple inventions have proved 
large commercial successes; how Patents covering improvements 
also can be profitably utilized and marketed; tells countless other 
facts of interest. 


. 
Why You Need Expert Assistance 
The Patent Laws were enacted for your benefit—to give you pro- -- 0 /00 
tection for the features of your invention which are Patentable. But ver 
these features must be legally and concisely set forth in the form of a 
“claims.” This phase of the procedure is so complex that the Patent : . IL 
Office advises the Inventor to engage a competent Registered Patent TRY GZ TETIE AY 
Attorney. We maintain a large staff—carefully trained 


registered patent attorneys——expert draftsmen—experi- F Lo 
enced searchers——-to serve you. We have been serving in- gS TD 


ventors for more than 20 years. CLA 


Take First Step Now 


With the Patent Guide you will receive also Free a “Rec- 
ord of Invention” form which will enable you at once to 
establish the date of your invention, before you file your 
Patent application. This step costs you nothing yet may 
be vital to your success. Remember——in Patent Matters, 
ACTION is IMPORTANT. Delay can be costly. Mail the 
coupon in an envelope, or paste it on a penny postcard 


NOW. 
CLARENCE A. O'BRIEN 


° **Worthy of Your Trust’’ 
Registered 
Patent Attorney 


22-C Adams Building 


FREE BOOK Wary 


IMMEDIATELY MAIL COUPON TODAY! 





Due to the essential nature of 


" © extent of 4 
mitting your invention 
proper authorities 




















CLARENCE A. O’BRIEN 
Registered Patent Attorney before the United States Patent Office 
22-C Adams Building, Washington, D. C. 


juide for Inventor 
1 He loft! tior form FREE 
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Address 


City ‘ . State 
(Please write or print plainly 
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NOW EVERY MAN CAN LEARN 


BLUEPRINT 
READING 
MAKE BIG MONEY! 


eading! 
every f T F. 
sy ft : 


® ever 
i at a glance 
tEADIN 


Show Cut 
TTER JOB 


quickly 
i new K 
* tru created by 
production experts to meet 
the present emergency. 


592 PAGES and over 
550 ILLUSTRATIONS 


including Charts — Tables — 
Diagrams — Signs — Symbols — 
ond Other tnstructive Pictures A. NEIL SAWYER & CO. 
' | 145 W. 45th St., Div. PS-1,N.¥.C. 

ns i mm FREE APPROVAL 
I READING MAD 
postman $2.98 

t satisfied I 
jays and you 


BIGGER PaY 


SEND NO MONEY 


“BLUEPRINT READING MADE EASY 


f 
Mail coupon NOW 


Not everyone | 
does as well ' 
as Charles— 


TOOK IN‘217 
in 10 DAYS 


WASHING WALLS 
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faster | better t 


We want 


Easy Payments 
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ed NOW 
says: “First ND F FREE 
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MANUFACTURING co. 


VON SCHRADER —_—_—————" 


783 Pl.. Racine, Wis 





SHOPMEN ... FOREMEN 
Train 
For the Job “pone 


Take advantage of the great need for supervisors, fore = 
men, general foremen, superintendents. This 

crease because of the Lx fense 

boom Add to your pres« 

will prepare you for th 

quickly, in your spare time 

LaSalle Modern Foremanshi{ 

esting, practical—what yo 

the job tomorrow. It was b t fact 

and is taught by experi heey + then n Ws te for. our fre 
48 page booklet, “Mod rn Forem anship It tells of the . 
opportunities and gives full details of ‘ou r training. It's 
FREE. Mail this ad or write today. 


LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 


Dept. 383-1F, CHICAGO 


‘Come to tt ! School 
SPARTAN iiivivic. 


cessful aviation care 
expansion pr gram making. ‘SP ARTAN ev 
struction for Sheet Me A raft 
Radio, Instr nt echar 

cetv yt ediate en - pymen 


ENGINEERING 


TECHNICAL |" 


ee 
632 E. Washington Bivd., Ft. 


STUDY thn | —n NG wo HOME 


Witha Chartered Educational Institution | 


Courese _ Electr 
Diese 


DEGREE IN 
27 MONTHS 


Wayne, 


Rad 


Tricentean ead $25 


SLECTRICAL ENGINEERING. Get good grasp of wide electrical 
Modern. Very understandab'e theo cory made easy 

RabIO ENGINEERING. Extra fine course in radio, pubic 

work _— ne you to be super-service man, rea! vacuum 

ONLY , either —* Lye payment pian 


osévene, » »hoto electric 
tab cian. Taltion 

~ zit furnished 
oo| catalc 


FR EE Write for * nes, ete 
LINCOLN ENGINEERING Scnoot. "Box 931- $39, ‘Lincoln, Neb. 


ey 7 PINS 30: -- RINGS *1: BPE 


zee ones es and emt ‘ 


est quality Ren nable prices frorr up FF 4106 
Seas Gates tan aut edisahten, Gene anne cat a 
Dept.0, METAL ARTS CO., Inc., Rochester, N.Y 


Bakers make good money! Now 7th Ir 
Nearly depre f ew t 
= a ‘ nen school educa 
hook, 


cF REF Ba 
aicnee ening fentsiate. 1315 Milena. an. De —y i 363, wentes 420 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
addr Free Vocational Art Test 


ART INSTRUCTION, INC., 3142 Art instruction Bidg., Minneapolis, Minn. 
(Formerty Federal Schools, Inc.) 


- 
WOODSTOCK 
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Where will you be 


U morthede 


FROM TODAY? 





@ This is the year you were going to get out of 
that rut — remember? The year you were going 
to do something about making progress in your 
work, and increasing your income. Yet here’s 
one whole month gone by, and your're still 
marking time. 

Take the first step toward Personal Success 
this very minute, sir: Look over the coupon 
below, and mark the course closest related to 
your line of work. Then mail it — today! With- 
out obligation, we will send you complete in- 
formation on International Correspondence 
Schools, and how they can give you the sound, 
practical knowledge and training you need in 
order to get ahead faster. Including information 
on the surprisingly low cost, the easy-to-under- 
stand texts, the personal service every I. C. S. 
student gets. 


The time to “take steps” is RIGHT NOW! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7628K, SCRANTON, PENNA, 
* Without cost or obligation, please send me a copy of your booklet, “Who Wins 
- ” ° P A 
and Why,” and full particulars about the course before which I have marked X: * 
TECHNICAL AND INDUSTRIAL COURSES 
OC Contracting and Building 0 Marine Engines 
n Manufacturing Mechanical Drafting ]) Sheet Metal Work 
C Diesel Engines () Mechanical Engineering } Ship Drafting 
( Electrical Drafting Mine Foreman Shipfitting D Shop Practice 
cal Engineering ) Navigation Steam Electric [ Steam Engines 
ric Lighting () Patternmaking CD Plumbing Steam Fitting 
oundryman Heating () Practical Telephony Structural Drafting 
Heat Treatment of Metals [ *ubhic Works Engineering Structural Engineering 
Highway Engineering [ Surveying and Mapping 
House Planning { Telegraph Engineernnog 
Industrial Metallurgy f Telephone Work 
}) Locomotive Engineer [ Textile Designing 


™ Air Brake CD Sanitary Engineering 
C) Air Conditioning 

O Airplane Drafting 

© Architectural Drafting 

O Architecture 

© Auto Engine Tune-up 

© Auto Technician [ 
) Aviation Aviation Mechanic [ 
{ 

{ 

{ 

{ 

{ 


t 
’ulp and Paper Making 
tadio, General 


i 
) Boilermaking I 
I 

Radio Operating 
I 
I 
I 


) Bridge Engineering 

} Chemistry 
Civil Engineering 
Coal Mining 

© Concrete Engineering 


: tadio Servicing 
Machinist R. Section Foreman Toolmaking 
Management of Inventions t. R. Signalman (5 Refrigeration (] Wovolea Manufacturing 
BUSINESS COURSES 

CO Accounting 2 Advertising College Preparatory © Pirst Year College © Railway Postal Clerk 
CO Bookkeeping Commercia (CD Foremanship } French DC Salesmanship 
© Business Correspondence ‘ umercial Hlustrating ©) Good English () Secretarial ") Spanish 
© Business Management Cost Accounting C) High School () Showeard and Sign Lettering 

CC. P. Accounting © Managing Men at Work C) Trafic Management 


() Cartoomng WJ Cival Service 
HOME ECONOMICS COURSES 


™ Adv: need Dresemaking tT He iresemaking 
Profesmooal Dressmaking and Desiguing 


CD Welding 
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© Tea Room and Cafeteria 
Management, Catering 
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@ AUDELS HANDY BOOK OF ELECTRICITY 
t t t 
$A HANDY 2 be 
SIZE 
— 


@ INSIDE TRADE 
INFORMATION ON 


1340 PAGES + . 
2600 ILLUS. © FREE COUPON 


PTHeo. avec. & ce. <e West 23rd Street, New > ea 
Handy Kook of Pre * e 





” F n end 
a then § $4 " ‘ erwise 
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AMAZING NEW ELECTRIC 


Plugs Into 
—_ Socket 


HANDI 
WELD Electric Are 
110 olt 


Re Le sire te nde 7 at 
damalle ngsa 
ake HANDIWELD ane »  enerate 
f ht socket. Sturdily batie o Saee 
ast years, Fr i 
ie acturer SEND wo MONEY 
a thousand uses fo 
HANDIWELD aro sund your 
shop 


pair ab ps Famers A 
mbers 


y. Rush y 
“Sept. 'D-205 


without cost 
or obligation 


See the important place of plastics in virtually every industry—in War 


as well as Peace. Learn what a knowledge of plastics can mean to 


your future career. Write today for interesting, illustrated licerature 


pram INDUSTRIES = INSTITUTE 


vared 


SLAND. T core yor« cH ao ues LOS AN sat f CAL SrORNIA 
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DRAFTISM EN 
NEEDED 


Learn at Home in Spare Time 


1 tl 


Employment Service | Included 


of ‘ 
Ww 


‘AMERICAN SCHOOL 


Drexel Avenue at 58th St. Dept. DD346 Chicago 


Powerful Gas Tractors for Small Farms, 
Gardeners, Florists, Nurseries, 
Fruit Growers, Poultrymen. 
Mow Hay ‘a 1 & 2 Cylinders 
nd igh Wheels, Rubber or 
and Lawns Stee! Tires. Walk or Ride 
Do Belt Work—Free er ry Pf 
STANDARD ENGINE 


Minneapolis, Minn. NewYork, N.Y. * Philadel hia,Pa 
4041 Como Av. 681 West 26 St 1914-19 F ei 


GENUINE U. S. BARGAINS 

. Wool Blankets (used) $2.95 
5.95 
2.50 
1.29 


s for hunter 


aN SUPPLY CO. 


A an 
4784 LESTER ST. RICHMOND, VA. 





[sn*5*] REAL ENGINE VALUE 


The G. H. @. is a miniature gasoline eng ne that 
really operates Over 1 f id the last 
r. Now chance to buy Sew Im 

; ‘model kit for $ 9 ABSOLUTE 
Ly COMPLET! with coil, condenser, plug, in 
0 a screwdriver needed. For 

urs, et parts guar 
oo weet ¢ 0 «v same 
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i Send only $1 
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GHQ MOTORS, Dept. S, 40 East 21 St., New York, N.Y. 








STANDARD OFFICE MODELS 
About ') MFRS. D2 A PRICE 


“low a 7 OFA WEEK 


All «le 
FULL “2 YEAR GUARANTEE. 


No Money Down—10 Day Trial 


FRee covese I~ vvewws praca ttt 
Send for 6 REE price sma te 

Soo our tiectatare oeter and , SEND TODAY- 
INTERNATIONAL TYPEWRITER EXCH, 


Dept. 307 231 W. Monroe St., Chicago, Ill. 





The 97 Pound 


Weakling 


—Who became “The World’s 
Most Perfectly Developed Man” 


“lll prove that YOU too 
can be a NEW MAN!” 


Casts litte 


KNOW, myself, what it means to have the kind of 

body that people pity! Of course, you wouldn't 

know it to look at me now, but I was once a skinny 
weakling who weighed only 97 lbs.! I was ashamed to 
strip for sports or undress for a swim. I was such a 
poor specimen of physical development that I was con- 
stantly self-conscious and embarrassed. And I felt only 
HALF-ALIVE. 

Then I discovered “Dynamic Tension.” It gave me 
a body that won for me the title “World’s Most Per- 
fectly Developed Man.” 

When I say I can make you over into a man of giant 
power and energy, I know what I’m talking about. I’ve 
seen my new system, “Dynamic Tension,” transform 
hundreds of weak, puny men into Atlas Champions. 


Only 15 Minutes a Day 


Do you want big, broad shoulders—a fine, powerful 
chest—biceps like steel—arms and legs rippling with 
muscular strength—a stomach ridged with bands of 
sinewy muscle—and a build you can be proud of? Then 
just give me the opportunity to prove that “Dynamic 
Tension” is what you need. 

No “ifs,” “ands,” or “maybes.” Just tell me where 
you want handsome, powerful muscles. Are you fat and 
flabby? Or skinny and gawky? Are you short-winded, 
pepless? Do you hold back and let others walk off with 
the prettiest girls, best jobs, etc.? Then write for de- 
tails about “Dynamic Tension” and learn how I can 
make you a healthy, confident, powerful HE-MAN. 


“Dynamic Tension” is an entirely NATURAL meth- 
od. Only 15 minutes of your spare time daily is enough 
to show amazing results—and it’s actually fun! “Dy- 
namic Tension” does the work. 


Send for FREE BOOK 


Mail the coupon right now for full details and I'll 
send you my illustrated book, “Everlasting Health and 
Strength.” Tells all about my “Dy- 
namic Tension” tethod. Shows ac- 
tual photos of men I’ve made into 
Atlas Champions. It’s a valuable 
book! And it’s FREE. Send for 
your copy today. Mail the coupon 
to me personally. CHARLES 
ATLAS, Dept. 1-R, 115 East 23rd 
St., New York, N. Y. 


a 
é a 


CHARLES ATLAS 
Holder of title, 
“The World's Most 
Perfectly Devel- 


CHARLES ATLAS 
f Dept. 1-R, 115 East 23rd Street 
’ New York, N. Y. 


‘ I want the proof that your system 
of “Dynamic Tension" will help 
make a New Man of me—give me a 
healthy, husky body and big muscular 

development. Send me your free book, 

“Everlasting Health and Strength.” 


Name 
(Please print or write plainly) 


a 
# Address 
’ 


State 








“It is the BEST 


Handy-Sized Dictionary!” 


Mail upon for FREE Quiz 
and Picture Game. G. & ¢ M 
an ~ 


C. Merriam Co., 903 Federal St.. Springfield, Mass. 
t FREE Q ‘ e. also 
( 


Raise Your Income *25 a Week! 


No Experience Needed 
Make Big Money In Spare Time With 


Ideal Lawnmower Sharpener 


FREE PLANS SHOW YOU HOW TO BUILD’ 
A PROFITABLE BUSINESS OF YOUR OWN 


There's big money 
in sharpening 
lawnmowers with 
the Ideal Sharp- 
ener Most men 
earn up to $25 a week... 
even in spare time. How- 
. Minn., grossed 
from April 15 to 
15 No experience 
needed It's easy Just set 
mower in the Ideal, make 
a fen simple adjustments 
. the machine does the rest 
Ideal sharpens like magic . . . makes 
old, dull, worn blades cut like new. 
You get $1.00 co $1.50 for every 
job. Our FREE Plans show you 
how to get plenty of orders. Start in 
basement or garage. Work spare or 
full cime, Easily, quickly, you build 
up a money-making business of your 
own, Today, when people have 


EDGE IN ONLY 15 
maney, & a good time TO 20 MINUTES 


SIMPLE. FAST. 
EASY TO OPER- 
ATE. GRINDS 
MOWERS TO 
KEEN CUTTING 











THE FATE-ROOT-HEATH COMPANY 
2342 BELL STREET PLYMOUTH, OHIO 


SEND FOR FREE 24 PAGE BOOK 





Follow 
This Man! 


Secret Service Operator 
No. 381s On The Job! 
Follow him through all the excitement of 
his chase after the counterfeit gang. See 
how a crafty operator solves a murder with 
tell-tale finger prints! Thrills! Mystery! 


F id The Confidential Reports 
! No. 38 Made to His Chief 


Earn a Regular Monthly Salary 


Write for reports and free ‘Blue theldentification Bureaus in 
Book of Crime.”’ Learn how YOU America! Send for list of over 600 
ean become a Finger Print Expert bureaus employing our graduate 
at home, in spare time, at small Write today! Literature sent only 
cost. Our graduates run 438% ofall to persons stating their age. 


INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Avenue Dept. 1363, Chicago, ll. 


New York 
Electrieal 
Ask for free School 


illustrated booklet 


40 West 17th St., N. Y. C. 


WL ATINAY 


MORE DRAFTSMEN NEEDED i -+- ane . n sOtOrs, equip- 
ment. Big pay. Special Art ng course trains 
you QUICKLY at home in aa ti e FREE Bulletin. 
No obligation. Address 

American School, Dept. A-346, Dre 


un Ge 
YOUR UNCLE SAM oo 


vou Panay Senve em Best by start 
high p z 
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1902 








t 58th, Chicago 





as a necess 


HOME STUDY BOOK COMPANY 
Gept. 122, 13th Street at Wabash Avenue, Chicago, Miners 





Poste, "oy 

Pricest Save too on quality Paints, 
Roofing, Hay Tools, Stock Feeders anc 
Founts, Poultry Supplies god coe r 


farm needs! WE PAY FREIGH h 
‘rite today for FREE CAT ALOG! 


KITSELMAN BROTHERS 
Dept.135 Muncie, indiana. 


Sani-Flush 
CLEANS OUT AUTOMOBILE RADIATORS 
MAKE MONEY AT HOME 


RUBBER LR ES 





CANNOT INJURE 
ALUMINUM CYLINDER 
HEADS OR FITTINGS 











Amazing rubber mold-making outfit makes perfect 
flexible molds of plaques, ash trays, book-ends, 
ete. Molds cost from te to Be each Each mold 
makes hundreds of n we ities and gifta to sell up to 
apie ex nee necessary 

in your home se 

ts. road stands by tm! 
* Handy Heook"’ and list o 


S$O-LO WORKS 
Dept. G-823 Cincinnati, Ohio 








aig. FROM THE 
FOR 3 f ADA’ | FIRST DAY OF DISABILITY 


Here’s a sickness-accident policy costing 
109°° less than 3 cents a day which pays for 
5 «lend disability from the very first day—— 
no waiting period of 7 or 14 days as re- 

a month for sickness or accident quired in many other policies. 


disability. LIBERAL BENEFITS 


0 0 It’s a policy you can read and judge for 
yourself before you ever spend a penny. 
| It pays up to $100 a month for disability 


p : : from accident—up to $100 a month for 
for accidental loss of limb or sight. sickness—hospital benefits $30 a month— 


00 up to $1,000 for loss of life, or limbs, or 
— sight—medical benefits for minor acci- 
| dents — emergency benefits —an accumu- 


for accidental death. lative feature that adds 10% to the value 
of death and specific benefits each year 


for five y s—AND IT COVERS EVERY 
WOSPUTAL BENEFITS | foc tve pues ANDIT COVERS EVERY 


Hospital benefits paid for sickness 
or injury, in addition to disability MANY SATISFIED CUSTOMERS 
benefit. Postal is an old line legal reserve com- 
* pany—no dues or assessments. Postal has 
For Men or Women 15 to 70 served more than a QUARTER MIL- 
e LION policyholders in the last 15 years. 
Don’t delay! Protection in case of acci- 
NO MEDICAL EXAMINATION dent or sickness is important...get this pro- 
Poli ® P tection today! Mail coupon below NOW! 
olicy sent for & Milli : —" 
FREE INSPECTION More Than 1% Million Dollars Paid In Claims! 


> 
POSTA LIFE & a ho q 
Pavan CONVENIENT TERMS 7 FOSTAL insunane ee 
Send me your sickness-accident policy rw 
FREE INSPECTION, without any obligation. 








N AGENT WILL CALL! | 
MONEY TO SEND! 


’ AGE OCCUPATION.............00.--. 


NAME OF 
BENEFICIARY... 
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BOOKS SENT FREE! 


ON APPROVAL—5 VOLUMES 
BRAND NEW EDITION 
Cate 18 ates 0 doy Oth hee 
o WONDER BOOKS can prepare 
For Beginners ou for a good drafting job. Draft- 
w from sir traight lines to im- 
vane tors reams Gemmmhen thane. & G0eb ot © 
‘ t especiall whee ners, 


Written so yo 
every wore for men w 
engineers ing. Drafting re - ameamnes or 
washable cloth binding. }NGINEERING. made easy and 
send pages clear. 400 pages on tool design, over 
vac enarte aoe 300 pages on machine design. In- 
ns. prepares you : 
ng job in me on blueprir 
Sent for reading with produc- 
tlor leprints, some 20x30". as 
well as question and answer sheets 


_ Big Field > Big Demand e Big Pay 

re reees 1 in ill ba irit ie] 
at rn , 7 week et ' ' ne FOR 
DRAPTSMEN HAN GOOD CHANCES “FOR ADA ANCE- 
MENT Pleasar fuactr r work lear do. Learn 
quick with these b« rT “ mm forasetand see 4 ourself 
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cludes spec ul volume 


iraftsmet re ure 


¢ now gtren to all buyers of tht 
; : edia of draftin 
AMERICAN TECHNICAL SOCIETY 
Publishers— Home Study Courses 


employer's name and address and 
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Practical Mechanies Simplitied 


- mail coupon TODAY! WZ 
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inform ic »w Victory 
reraft mechanics 


npressed 


Alh. Airport 
Alhambra, Cal. 


WESTERN AIR COLLEGE 


THINK 


The Thinking Aiphabet is a tested short-cut to a keener mind, better 
speech, stronger REE Mind i quicker pevenqoment, higher earnings. 
Mind 


Power test and Boo! 
Seif Adv » 9GA Fern St. . "Phi ladelphia. 








How 
* it contains specimens 
others learned to write tn spare time 
t a Professional ree! roint and your 
fuily written. Wr 
ams LYN SCHOOL or PENMANSHIP 
435 Ridse Buliding,. ansas City, Mo. 
From ou 


BUILD=ARC-WELDE GENERATOR 


For Light or Heavy Work. 30-200 am- 
peres. Complete PLANS 35c. Send today 
and we nclude FREE our 1942 Catalog 
LEJAY Mfg. Co., 1323 Leljay Bidg., 
Minneapolis, Minn. 








Ns, 
wELOER 





DEARBORN, MICH. 


Prepare immediately for 1942 Examinations 


$1260 TO $2100 FIRST YEAR 


Clerks—Postal Clerks 
Border Patrolmen 


Pypists, et 


Railway Postal 
Mail ¢ 
Stenographers 
Mail ¢ oupon immediately o 
32 Page Civil Service Book—FREE iad 


26 


arriers 


* vaammai INST., Dept. G250, Rochester, N. Y. 


harge 2 page 


K to me wit 
pa < ‘ me also rege 


POPULAR SCIENCE 





NOW IS THE TIME TO GET INTO 


AVIATION 
™" LINCOLN 


THE COMPLETE AVIATION SCHOOL 


Earn $2000 to $5000 a year! Prepare NOW at this 
Lincoin Government Ap- 
@ Commercial! Pilot proved School not only for 
@ Flight Instructor immediate employment es 
Airline Mechani sential to national defense 
Aeronautical Engineer but for a REAL career i 
Aircraft Inspector Aviation AFTER the war 
Airport Mechani« ; 

Airplane Draftsr 1 
Airplane Asser nan 
Airplane Factory Worker he 10 courses show 

@ Aircraft Welder WRITE TODAY for com- 
plete information. 


LINCOLN AERONAUTICAL INSTITUTE 
643 Aircraft Bidg., Lincoin, Nebraska 























OFFERS YOU GREAT FUTURE! 


trained a wncreas 4 already ex 
sy ght Teck, Avistion'’s feren 

al Aut Terminal uw ft the a 
© asning MASTER MECHANICS 
ENG INEERS (No 


immediate employment 


Curtiss-Wright Technical Institute, Glendale (Los Angeles) California 


STUDY AT HOME 


Coursesvin Artes & Chartered Educational institution x 
s Ps 


cuitu ee F hanica ‘Drafting Archit 
Automotive te , mautica ructural; Ine paste e 
nditior , 


way; Petroleu M r f 
McKinte y-Roosevelt. Wicespee ated, 4610. ac ‘She ridan Road. “Chicago 


LEL TRIL IT. a z 


Electricians are needed everywhere. Hollywood studios alone 
claim shortage 200 men. This is a tive money making profession. 
Learn at home, spare time. Easy payments. Selective Em- 
ployment service. Write for FREE Bulletin. No obligation. 


AMERICAN SCHOOL 
Drexel at 58 St., Chicago 


») CHEMICAL APPARATUS 


Dept. EE346 


§ SCIENCE | 
I pecs 


“STANDARD SCIENCE ‘SUPPLY co. 


1226 N. Paulina Chicago, 


y THERES 
‘MONEY 
IN ° 
RAYE BURNS will teach you HOW to CRE~TE ORIGIN ol 


CARTOONS at home that 
26 lessons and over 600 lilustrations. All for O 


Send name and address for fr det 25> 


RAYE BURNS SCHOOL, Dept. s, “Box. 3583, CLEVELAND, OHIO 





THE PLASTEX In 
scale and for big 


hance pr 
rest a ‘fT benenit 


PLASTEX INDUSTRIES, Dept. 2 1085 Washington Ave. New York, N.Y. 


MARCH, 


We Will 
Send You Our 


FREE 
BOOK 


“HOW TO PROTECT 
YOUR INVENTION” and 
Invention Record Form 


Our laws favorthe inventor 
who makes a dated record 
of his invention, and who is 
diligent in filing his patent 
application 











You owe it to yourself, if you value your inven- 
tion, to make an accurate, dated, and witnessed 
record of your invention, and then take steps to 
apply for a patent just as quickly as possible 


PERSONAL SERVICE 


Hence. our service can be important to you: As 
soon as you write us, we send, by return mail, an 
Invention Record’’ form for you to fill out. And 
then, when you return it to us. our prompt and per- 
sonal service begins: We personally direct the 
search of the Patent Office Records. Personally re- 
to you. Personally supervise the preparation 
ing of vour application and the handling of 

your case. There is no lost motion, no lost time. 


PATENT AND SELL YOUR 
INVENTION 


We handle your case skilfully and thoroughly with 
a view to securing the best possible patent for you 
—giving you the full benefit of our training as pat- 
ent attorneys and our years of experience serving 
hundreds of inventors. We make personal calls at 
the Patent Office when required. And beyond this 
we will endeavor to give vou useful hints and sug- 
gestions on selling your invention 


WRITE US TODAY. 


Whe n your invention comes to us it is strictly con- 

All correspondence is handled personally 
Dv Je take a personal interest in your success, 
so you can write us fully 


IMPORTANT TO GET STARTED 
RIGHT 


aws pre tect you, and what steps 

| send vou “¢ plete FREE Book- 

tect Your In and FREE 
ion Record Forn 

MI 


Morr 
Re tea NAR NY NU 


M W & BERMAN 


REGISTERED PATENT ATTORNEYS BEFORE U.S. PATENT OFFICE 
Washington, D. C 





142-X Barrister Building 
Send me your NEW FREE Book ‘‘How to Protect Your In- 


and specially prepared ‘‘Invention Record’’ form at 
inderstand that this request does not obligate me 


Address 


City State 
Write or Print Name Clearly 





TIUT IIIT 











Know Electricity as Experts 
Know it—and Get an Expert’s Pay! 


“ 





The Croft Library of | 
Practical Electricity 


E X “AMIN iTION COUPON 
eGRAW-HILL BOOK CO., 330 W 42nd St, New York | 


1 - f satief i ‘ | 


To insure prompt shipment write 





dainty and fill in ait tines 


execut 


dou EVANS & An 


Patent 
Attorneys Mam Ofhee 640-C Victor BI 


offers 
rite for Anatomy 
They re FREE 


The College of Swedish Massage 
30 E. Adams St., Opt. 370, Chicago 


4 
re ight Ls “y : 
% Bue went 
yas 


nal _ Bay 
* yuuernation maber Co. om mich. 





FING KIT. 


FOR HOME-CRAFT and HCUSENOLD Extra 


ig POWER BUFFING wit contai nine a Buffing 
. types buffing compound for oa 

ing steel, brass, a, cop Wheels 
Aluminum, Chrome, Gold. — 3 fer 50¢ 
aiso plastics, aie 
celluloid. etc. 
inch buffing wheel. "Send S3 So 
jay for complete out 4 , 


a f 
BUFF SERVICE & SUPPLY. COMPANY / Fi 


2716 W. Chicago Ave. Chicago, t!!. 











WAKE OLD RADIOS NEW 


any radio ge 
stop ‘interfere res found only 
mm sets. Ne . " strates in « 
to modernize « ery r 
t f “ mw the 
‘ r tert zing radios f the c plete manu 
ed instru ions y 81.00 ' tpaid Money back 


Chicago, til. 








SUPREME ‘PUBLICATIONS, 328 S$. Jefferson St., 


SHOES, TIRES, 
BEER GOODS Last Longer. 
Fix them with new plastanoid ‘putty.’ 
MENDS holes and worn spots i’ 
in leather, cloth, rubber, 
Spreads on like butte 


tough overnig 

non-skid, — ae 

proof. Won ” THE 
of suaranteed, O-LO Hoe 


repa 
At HARDWARE AND 10c STORES 





ENGINEERING, broadcasting, avi- 
ation and police radio, servicing, 
marine and Morse telegraphy taught 
thoroughly. 48 weeks’ engineer- 


ing course STs relent, to three years’ college radio work. School 
established 


The Dodge Institute, 


expenses low. Catalog free. 


503 Monroe St, Valparaiso, Ind. 


EYE GLASSES BY MAIL 


ar ie ih) | 


J h 
cy 
16 DAYS TRIAL 
Choice of the LATEST STYLES—remarkably LOW PRICES. 


SATISFACTION GUARANTEED or your money back. If you are 
not satisfied—they will not cost you a cent. 


SEND NO MONEY ener catalog today 


our many styles and LOW PRICES! 


ADVANCE SPECTACLE CO. 
537 S. Dearborn ee Hl. 





2 oz. HEARING AID 


heuer BRINGS BACK A 
WORLD OF SOUND 


Small as a pocket watch — yet enables a hard 
of hearing person to carry on normal converse- 
tion at twenty feet. Product of the Maico Com- 
pany, Inc., which provides 90%, of America’s 
precision hearing test instruments, choice of 
America’s armies and navies, ear physicians, 
airlines, etc. 

FREE OF FER — You may give some hard of 
hearing friend, relative or acquaintance « 
happy dey of good hearing — without cost or 
obligation. Send this ad with name and ad- 
dress of hard of hearing party to: THE MAICO 
COMPANY, INC., 9 100, 2632 Nic- 
ollet Avenue, A 


'CHEAP OIL B 


‘OR COOKING & HEATING STOVES-FURNAC 
HEAT YOUR HOME, COOK YOUR MEALS ¢: 
WITH CHEAP FURNACE O11 


MAICO 
“ACE” 











=—— ASHES 
izing System ; 
Pu rnace Oil int 
ng ul + TIME GU 
TEE ‘ s. $1.00 BONUS 
OFFER FoR TESTING We will let it in 
tove or 1 _ Get Y urs FREE. int 


d ng. ‘Big { ur name 
NORTHWEST. MEG. ‘co. 5i2- c Sth. Ave., “Mitchell, South Dakota 


MONEY IN RABBITS-CAVIES 


and pot you in touch with other markets. 

Catalog and copy of magazine 10c. Or send 

log and Price List and Year's Subecrip- 

tion to the AMERICAN SMALL STOCK FARMER. 
OUTDOOR ENTERPRISE CO. 6v822, Peart River, #. 1 


PIONEER 


NON- SINKABLE 


tstanding values in Row B« 
nt ~y Sail and Play B 
t t leading sum 
ist « ard fo or TRE Cata talog! 
PIONEER MFG. CO., 423 Perry St., Middlebury, Ind. 


WANTED— MEN 


to cast 5 and 10c Novelties, Toy Airplanes, Ash-trays, etc. 
Can be done in any spare room, basement or garage and no 
experience necessary. A rare opportunity for 1942 2 devote 
spare or full time to profitable work. Write Dept. 


METAL CAST PRODUCTS CO. 
1696 Boston Road 





To make Crowns, Plates, Bridgework, etc., for Den- 
I uctical way An le orn mechanical dentis 
ne in spare ti LL EQUIPMENT OF 

D MATERIALS INCLUDED WITH Cot RSE 
yw tuition rms. Write for FREE BOOK about 
this money g profession that is m affected 


eee ht ‘SCHOOL OF MECHANICAL DENTISTRY 
207 N. Broad ° 800 Philadephia, Pa. 


we-do-it- with ui 


MEAT CUTTING il 


lonury markets want all Sine sauabs. you ‘can ‘ship. every. aN 

in year? NEW BOOK = is al detailed unts 
s are needing cx 
famous National 


large profits end 3« mp { 
opening book. RICE FARM. 609 4. ‘st. 

g by ACTUAL 
nd retall de 


vanced educ ation 
te kr 


MELROSE, m4 


jreater opportunities! Thousands of firn 
at Cutters. Train in 6 weeks at 
4 


ecard guarar 
ment rain firet- Pay later. Easy term 8 
Write TODAY for FREE catalog and plans t a 


National School of Meat Cutting, Inc., Dept. Ohio. 


o- 13, Toledo, 


MARCH, 


1942 


SPRAYBERRY 
RADIO TRAINING 


FULL EQUIPMENT 


You Do Practice- 
Giving Experiments 


Many Special Fea- 


tures ALL Designed 
To Help You Make Fast 
Progress 


SPRAYBERRY Training 
starts right at the begin- 
ning of Radio un- 
folds each subject in a 
understandable style. You 
Frequency Modulation 
Tracing, Mobile Radio (Auto-Tank), 
ition Radio, Electronics, Facsimile Radio 
Radio Set Repair and Installa- 
tion Work 


Training Prepares You For A 
Business Of Your Own .. « 
Or Good Radio Jobs At 
Excellent Pay 

The great fascinating and pro- 
gressive field of Radio offers 
many opportunities to the man 
who wants to get ahead My 

ning is designed to give you 
qui access to these opportuni- 
ties “SP RAYBERRY Methods are 
thorough and practica Your 
Training will not interfere with 
your present work 


logical 


simplified 
i Televisior 


learn 


FULL RADIO SET 


No Previous Experience Needed 
It makes no , what 

your education 

fit you quik 


You Get Professional Test Equipment 
Pius Complete Radio Set 
With the Radio Parts giv 
iing needed to bui 
ou 
ve ¢ xpe riments 
you 


i A ire su 
1 ESTER- "ANAL YZER 
While You" Learn 


S Bt — ay w you he 
juil to ctu 
Y M ney-t1 ak e 


“THE SPRAYBERRY ‘COURSE. iS SOLD 
UNDER MONEY-BACK AGREEMENT 


mode rm 


Earn 
M Bt SINE 


SPRAYBERRY ACADEMY OF RADIO 


fF. L. Sprayberry, Preside “* 
SSSC University Place, N . 
Washington, . 


ish 1 FREE copy HOW TO MAKE MONEY 


Please r 
IN RADIO 


' i 
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i ' 
iy ! 
r r 
_e™ ™ I 
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i ‘i 
i | 
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City... ° State. . ee eeee 


vw paste on nny PF 
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Moxtity shen cwriting to advert 29 














PATENTED OR 


INVENTIONS WANTED weitenres 


Practical and useful new inventions, or novel improvements on previously 


protected devices, can now be safely marketed without patenting expense. 
We have successfully helped inventors for over 17 years in selling their unpatented 
ideas to manufacturers, with positive safeguards under Federal Court decisions. Send 
for complete information about this co-operative association. 

Experienced staff to give you personal service. References: 
Thomas’ Register of American Manufacturers, etc. 


CHARTERED INSTITUTE OF AMERICAN 


Dun & Bradstreet, 


INVENTORS 


DEPARTMENT 3, BARRISTER BUILDING 





WASHINGTON, D. C. 





AMAZINGLY EASY WAY TO 


LEARN RADIO 


TRAIN AT HOME 
FOR GooD PAY JOB 


get 
>t T 


22 targe Lessons: 


Data on 210 
Aad 


RADIO COURSE- BOOK 
This home ped « 
better work rv 


st tudy manual has he 

n rad tories ications 

ing 
extra ir 

and mo- 

ontaining 

ir own home with- 


PRACTICAL INSTRUCTIONS 
€ ear, pract 4 
to master and 
educatic pre- 
requi j 
nportant ra- 
real radio 
l ‘4th lesson 


SATISFACTION GUAR ANTEED 


intage of 


lessons 


ne 
fter the 


——_—_——— 


/ Easy To Master 
I started t 


od 


anual is yours 


y $3.: 0. full b price € 


—_— 

COUPON 

PUBLICATIONS, 328 S$ eng e-e St. 
Radio Course Book for 

* 1 ‘ end C.0O.D 


to keep ! for onl 





NO-RISK ORDER 


SUPREME 
Ship t 


Chicago, iinois 





ILLUSTRATED 
CATALOGS 
HO GAUGE, 32 PGS. .10 
0 GAUGE, 112 PGS. .25 
MOST COMPLETE AND INFORMATIVE HOBBY 
LITERATURE, COVERING LOCOMOTIVES, CARS, 


SCENERY, TRACK WITH IDEAS FOR PLANNING 
AND BUILDING. GET YOUR COPY TODAY. 


W.K Walthers INC ..259 &. ERIE ST.. MILWAUKEE Wis. 


Ushimat 


with “Floating Drive’ 


n. balloor 
WRITE Get Fre t wi 
CUSHMAN MOTOR WORKS. 


1 toms | " ‘ y » . 
Dept. 23. Lincotn, Nebr. 


COI CHEAP OIL BURNER 
COOK — 4d HEAT F Without Coal | 


in Your Present Stove or Fur- r- et " 
nace-=— Ne Drudgery. Dirter %- <*> eed 
Ashes—Cilear Hea tat SMALL 

COST. A Guarantee with each burner. 


OVER 40,000 SOLD 


Amazing off barner 
t AGENTS 


ow priced free 
Salesmen 


off. No sma 
BIG MONEY ' 
tate ba 


ppenings to clog, 
Regulated by TUR 
OF VALVE Stise 
Prove its efficiency, Any stove } 
convenience and oc ~o RA Ua | r] 
<. 


SENT ON TRIAL 
SPECIAL OFFER toy mennts ae Ss wtoend drodeer™, 


a rt and as i of om one wood and make t e fu 














ig money, spare 


UNireo FACTORIES C-761, Factory Bidg., , Kansas City, Mo 
trictest confi 
dence ¢ al 
jrawing, or 
sketch and description of your invention, $5.00 “I will make es 

sear and report promptly as to 3 

if you 
first, write today for FREE copy Regis tered Patent Attorney 
L. F. Randolph, 340-D Victor Bidg., Washington, D.C. 
Plan method in a few short weeks. No text-books. 
You learn by doing. Finest equipment. Low tui- 


. ; My Pere nal 

your pate t 

i 

ental! ility and send you @ 

tion. Pay-After-Graduation-Plan Alse, courses in 


me— mat! ard today 
service sures 
PERSONAL SERVICE (or uc’ 
copy of my T2-page booklet Or, prefer to read my booklet 
Both Electric Arc and Acetylene by practical Shop- 
Auto Mechanics, Collision Work, 


Metal Finishing. etc. Illustrated lit- 
erature free. Write today. 


MICHIGAN TRADE SCHOOL 


3718 Woodward, Detroit, Mich. 


Fastest Sighting 
Combination Known 
Flexible Rear Sight and 
Sheard Gold Bead Front Sight 


to gold bead and cen- 


Look t through peep 
ter instantly on 47 et. Coll apring k 


rear sight in true shooting position. Can 
be a? down. Interchangeable dises 
for . Gold gs" aight that never 
Catalog b —_ "Price, $1.5 e, model and rifle cai 


Marble Arms & Mfg. Co. 338, ‘sfe done. Mich:, U.S.A. 


ETT, 
AKE MC 
i v 
SOTTAOWSH CUSTOM TAILORED CLOTHES 
Be your own Sales Monager, take 
orders, earn money with this fa- 
mous make of clothes High quality 
men's tailoring at populor prices 


} WRITES Vorrsorns oven 


Territories open 


THE A. NASH COMPANY 


Mm STREET NCINNAT! 

















o 


te ee. 


5 m 


eat 


OHIO 








TRI-~STATE COLLEGE 





Deg a J Z 


S. Degree in Civil, Electrical, Me- 

* chanical, Chemical, Radio, Aero- 
nautic al I neineering Business Admunis- 
tration, Accounting, Secretarial Science 
Short diploma courses (36 weeks) in 
Surveying, Drafting. Special Prepara- 
tory Department for those who lack re- 
quired high school work. Cosmopolitan 
student body. Approved by Civil Aero- 
nautics Administration for flight train- 
ing. Distinguished for 2'4-vear technical 





courses ( Non-essentials eliminated 4th 
year. Tuition, living costs low. Defer 
needs call for engineers. Demand for 
graduates exceeds supply. Enter March, 
June, Sept., Jan. Catalog 

532 COLLEGE AVE., ANGOLA, 


Legally trained men win high- 
er positions and bigger suc- 
cess in business and public 

life. Greater Cppettnaties now than 
ever before ig corporations are 
headed by men with legal training. 
: More Prestige: More 
We guide you step >. Ye ou can train at home 
during spare time. of LL. B. § 
graduates in every section ot the U.S. We 
all text materia, pactadiag 14-vo ume Law Library Low cost, 
some Get our valu ble 45-page ‘Law sralnin for Leadersh ip’ “Sod 
*“Evidence’’ books Send for them 
LaSalle Extension University, De 383-L, Chicago 
A Correspondence inst tution 
DEFENSE 


R l | G COURSES 


Short, Intensive Defense courses in Aircraft, Sheet Metal, Me 
chanical, Structural, Architectural Drafting ; Electricity ; Power 
Plant; Are, Aircraft Weld ling One and Two-Year courses in 
Aeronautical, Electrical, Me ical, Structural, Architectural 
Civil Engineering. 8.8. Deeres 3 ‘Yrs. Low tuition and living 
costs. Part-time work for room and board. Thousands succe 
ful graduates Extensive equipment. Theory and practice 
essentials omitted. No home study courses. Catalog free 
FINLAY ENGINEERING COLLEGE 
1003 Indiana Ave. Kansas City, Mo. 





ENGINEERING 








We can buy it for you 
IN THAT DISTANT CITY 


through Western Union Shopping Service. You describe 
it.... we will buy it and see that it is shipped to you 
promptly. Ask for details at any Western Union office. 











Regain Perfect Speech, if you 


Every stammerer should have the new 287 page book ‘‘Stam- 
mering, Its Cause and Correction’’. Sent free to stammerers. It 
describes the Bogue Unit Meth rd for the scientifi correction of 
stammering ar stuttering. Method s r y sed at B ' 
Instit he tee SE years. nee 19 I jorsed by physicians Wr 8 
for full informat 
g Senjamin f N. Bogue, Devt. 985 Circle Tower, Indianapolis, indiana. 


THE ONLY KNIFE 
THAT'S SHARP FOREVER— 


10c each: 
several. Also in 
ades ra type cutth s 
X-ACTO CRESCENT PRODUCTS COMPANY 
Dept. PS, 440 - 4th Avenue, New York, New York 


THE ONLY KNIFE 
WITH RENEWABLE BLADES 


AUDELS 


MAC 


PZT Aa 
NOW RE 





A KEY TO SHOP PRACTICE 
For Every Machinist, Tool- 
maker, Machine Operator, 
Draughtsman, Metal Worker, 
— Mechenie or Student. Covers 
Shop Practice in All Branches. 


A READY REFERENCE 
ne llow to Operate and Set 
Up Lathes, Screw and Milling 
Machines, Shapers, Drill 
Presses and All Machine Tools. 


5 PRACTICAL BOOKS IN OWE! 
60 FULLY ILLUSTRATED CHAPTERS 
Covering: |— Modern Machine 
Shop Practice. 2—Blue Print 
Reading and How to Draw. 3 
Calculations & Mathematics 
for Machinists. 4—Shop Phys- 
ics. 5—How to UseSilide Rule. 
A Get This Information for Yourself. 
Mail Coupon Today. No Obligation 
Unless Satisfied. ASK TO SEE IT. 
oe = PCOMPLETE - PAY ONLY $1 MO. 
THEO. A UDEL ac ag west “23rd | STRE NEW YORK 
Mei oDETs i Aon, & TOOLMAKERS HANDY Robe. Price $4 on 7 
paid 


Days Free Trial. If O. K 4, will remit $1 in 7 days and $1 monthly until $4 
Otherwise | will return 


Occupation... 





Reference. 


NEW FLUID 
DRIVE FULLY 
EXPLAINED! 


Every operator and mechanic aot 
AUDELS NEW AUTO GUIDE. This book saves time, money and 
worry. ——- endorsed. It presents the whole subject ‘of auto me- 
chanics: 1—Basic principles, 2—Construction, 3—Operation, 
Service, 5—Repair. Easily understood. Over 1500 pages— 1540 illus- 
trations showing inside views of modern cars, trucks and buses 
with instructions for all service jobs. Diesel Engines fully treated, 
Assistance for Yourself Simply 


$ Pa iustrated To Get This 
‘COMPLETE. * 2 _PAY | ONLY $1. A a MONT 


THEO. “AUDEL *% ‘co... 49 WEST : 23rd § STRE NEW YORK 
ase send me postpaid A DELS NEW AUTOMOBILE GU Te se for free ex- 
Sanne If ldecide tok it, lwill send you $1 within 7 days; “yWyrcr- 3 
ly until purchase price of $4 is ‘paid. Otherwise, | will return it te you prom; 








INVENTORS 


PATENT YOUR IDEAS 
SEND FOR FREE BOOK => 


HOW TO OBTAIN A PATENT 


Written by a Former Member of the Exam- 
ining Corps (1922-24) of the U. 8S. Patent 
0 If you want to profit by your idea 
id take steps to apply for a U 
. ur first step is to get r 

esting illustrated book contains ble info 
should have. It tells you fully hee to sbtain s y- to 
your idea in the quickest way. With this Free Book yo wil 
also receive a ‘Record of Invention” form on which 
easily record your idea. Personal and Confidential Service: 
Your case will be rsonally handled only by a Registered 

who is also a Former Member of the Ex- 
amining Corps of the U. 8. Patent Office. All communica- 
tions confidential. 
MAM COUPON TODAT fer FREE PATENT BOOK end RECORD OF INVENTION Form 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U S PATENT OFFICE 
Woolworth Bidg., 35th Floor, Dept. 32C, New York City 
MILLER BUILDING, Dept. 32C, WASHINGTON, D. C. 


Please send me your Free . “How to Obtain a Patent,’* anal 
**Record of invention’* 


BADDRESS 


bee em meme eee eee eee a dS 


LEARN ELECTRICIY~ 
(ARO 





“LEARN BY Dome“ 
FIMANCE YouR TRAIMIME 

MAL, COUPON NOW FOR BIG FREE 2008 
paaees AM Sour rN “PAY AFTER EAMO- 
LGN RART TIME EMPLOY - 
Sear Sey Ae YOS wzTER 

ar e. . 

Ovar: SERVICE” Ere, 


M-C.LEWIS, PRES. | Coywe Ws ceraune 
Soo So. PALIN sr. C004 


CNICAGO, 144. DE Be 32.734 
NEVO KEE BOOK 4/0 Mik TWE RMCTS 


OW COVRSE CNECK ED BEL ow. 
o ELECTRICITY gf RAO’ 
WAME . « “#- 


AOORESS 


--—--a = © © © © ee 


- ee“ - KF we = Cee oe 


COPY acces cee? {PAIE. ww & 








EARN the secrets of SIGN ADVERTISING! Get big EXTRA 

4 profits if you are in business for yourself—OR start a prof- 
itable new business right in your own neigh borhood as an AD- 
VERTISING SIGN EXPERT! Astonishing results. Simple, easy! 
Send for new book, HOW TO MAKE SIGN ADVERTISING PAY, 
by Orville J. Grisier. SEND NO MONEY. Name, address on 
penny postcard brings book. Deposit only $1.50 ‘plus C.O.D.) 
with postman. EXAMINE 5 DAYS. Uniess delighted, re- 
turn book for full refund. ACT NOW—mail card to: DAVID 
McKAY CO., Dept. 163, Washington Square, Philadelphia, Pa. 


FREE! 


400 TESTED 


SELLERS 
For salesmen, 


dealers and 
agents. 260 pages of thrilling 
bargains. Over 4000 Oppor- 
tunities to Make Money. 


Household goods, display 

card items, wearing appar- 

t cosmetics, foods. jewel- 

ry and toys are a few of the 

thousands of articles shown 

in this exciting book for 

salesmen. agents and deal- 

sAus ers. Address a postal casd 

wnat " to address below and re- 

ATALOG WO NY quest a copy of this Book 

5 com Of Opportunity, NOW. No 
charge for it 


WHOLESALE 
CATALOG 


spon 


sPoRS CO. 
142 BGartiet, Le Center, Minn. 





SHIP MODEL 
MAKING 


New book shows how to 
the short cuts, kinks 
experts. Complete plans for gorge 
clipper ship, ete. Almost 100 illustra Full 
cloth bound $1.00. Popular Getonee “Monthly, 
Dept. 32, 353 Fourth Ave., New York. 


make any model. Shows 
time coving methods of 
us =" leon 














ITALIAN ACCORDIONS 


HAND ™ west prices. Direct from Factory 
KR Ne ee d address for FREE catalog. 
“ITALIA & P. SOPRAN! ACC. MFG. CO. 

323 W. POLK ST., DEPT. PS, CHICAGO, ILL. 


POWER/ité 


AMERICA’S FINEST ELECTRIC LANTERN 


DELTA ELECTRIC CO. 
400 W. 33rd St., Marien, ind 








WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This new manual shows you how to do every 
kind of wood carving. How to carve jewel boxes, 
picture frames, trays, chests, furniture, ete. 
How to do chip carving, level carving, 
incising, carving in relief. Carving human and 
animal figures in the round completely explained 
and simplified. 256 Pages. Fully illustrated,—full 
cloth bound. Send only $2.00 and your copy will 
be sent postpaid, or order COD plus postage if 


you wish. Money back if not satisfied. 


surface 


Popular Science Monthly= Dept. 32 
353-4th Ave. New York, N. Y. 





Over 700,000 people 


have stitd ind music thi tS easy Way 
eae ae ae eon “oem intemkeven wees «~EEASY AS A-B-C 


inexpensiv y nme al ‘ ! . you learn re 


stage, others on the radio, and thousands tunes by note. First you are told how to ame COSTS less than 
more ar : wi ! nd po io a thing. Then ire shows you how 
u — y psec: Mige to play I : to do i tin you do it yourself and 7¢ a day 


cony 1g : ti L f tl 10V i 7 ost r you 
new U. § f Mu r hod Ly ali i you are ving your v > 
students didn nov not rom an i No private er could 1 > Face) _ 
- 
other. Yet in t 
y the favorite instrumen nd they 
son le dares } ani ates: saltiiie FREE BOOKLET EXPLAINS ALL 


Best of a 


of any 
Learn 
most any | 
can play are vitec 
So get started on the way to mu U. S. SCHOOL OF MUSIC, 
good times NOW! 3 Grunswick Bidg., New York City 


If you want t 
party if r ‘ee want 


your favor instrument 


Piano Saxophone Mandolin 

Violin Piano Accordion 
Plain Accordion 

Cello Tenor BanjoHawalian Guitar 

Cornet Ukulele Other instrument 


mail the coupon below 
Free Illustrated Booklet 
Picture Sample Thes« 
WUIcCKiy and easily you can 
in your own home at little 
ments supplied when nee 
redit. U. S. School of M 
wick Bldg... New York City 
1898—44th year 


Have You tnstrument? 
Name 

Address 

City 





BRUSH PLATING OUTFITS 


for autoparts, reflectors, faucets, bicycles. e : whit a earn | 1 ahaa on a = 


® No tanks necessary. Free particulars. 


GUNMETALCO., AVE.F, DECATUR, ILLINOIS 10 west 33 St. sigue e rworoomaryy York City 





ELECTRICAL TECHNICIANS U2: 


In industry—in Army and Navy—electrical Qualifies graduates to enter all branches 
technicians win better jobs and ratings. Bliss of electrical work; aids advancement. 
training combines theory and practice in Bliss graduates have excellent jobs as 
technicians, supervisors, engineers; hold 
classroom and laboratory. Students con 

i ratings and rank in Army, Navy, in com- 
Struct MOtOrs, Install wiring, test Kenera- munications and electrical work. Dormi- 
tors, motors, transformers, electronic tubes tory; campus. Sth Year (begins Sept. 

Practical mechanical drawing included 30). Send for Vocational Chart. 

REGULAR COURSE COMPLETE IN ONE SCHOOL YEAR 
103 Takoma Ave., Washington, D. C. 

os ——— 


TRAVEL FOR “UNCLE SAM” 


RAILWAY $1260 to $2100 First Year 
=> POSTAL ssiibaisgiaiaimaaaidiieiias 
CLERKS FRANKLIN: INSTITUTE, 
ba 











Dept. G-245 Rochester, N. Y. 


" F Sirs: Rush to me, without charge, copy of 

32-page book, “How to Get a U.S. Government 
Job.” list of positions, and full particulars tell 
ing how to qualify for them. 


CHAMPION 


Many other Gov- 
ernment Jobs. City 
and Rural Carriers— 
Postoffice Clerks—Bor- 
der Patrolmen—Accountants 
—Stenographers—Ty pists—etc. 








Make FINE FURNITURE 


Her e tn pote 251-page book t! 
ed fu ns anc 


pegged joint 


Become an Expert Craftsman by 
Making 50 Useful Articles 


SEND NO MONEY— 
Examine it 5 Days FREE! 


FREE EXAMINATION. Then return book or 


Weoving ao rush sect 


BD. VAN NOSTRANDCO., Dept. P.S.M.-3-42, 250-4th Ave., New York, N.Y. 


hae 


READ IT FREE—MAIL Tus _ COUPON Now! 
P.S. 


D. Van Nostrand Co Dept 
250-4! Ave New York. N.Y 
iW SORKIN PROJ 


TH 


Practical Facts You Will Want to Know About 

PATE T TRADE MARKS 

COPYRIGHTS 

INVENTORS! ::- This reliable, old-established 
assures prompt, conf 


ncerning pot 
We 


yeors ond our 


ent procedure and how to se 
» served th sand peor 
rience is av on sove time 
nd money now by se na for « t oklets. They ex 
c n steps necessory in obtain a ) ond opr tun 
ties for capitalizing on 2 juiries confidentia 


answered im ately | coupon at once 


ay A. “SNOW & CO. 


Registered Patent Attorneys Since 1875 
223 Snow Building Washington, D. C. 
‘ ‘ r ot rat 


Ger eme Pile 
k H >< 


Name 


Street and N 


City or Town State 


BE PREPARED! LEARN TO SHOOT with BENJAMIN 


feseeeeeeeeeeeeeeeseeeeeeeeees! 


HARD 
ACCURATE SHOOTING 
WITH CHAMBERED AIR 

xdel BENJAMIN AIR RIFLES WITH | pay 


heh 
ooting force is aaiustanle with amazing maximum 
and accuracy —! distr 
ton- Hammer pre Hair Trigger: satety, Lech- “Mana Pump. 
, ae . as BS with t , 

f japreved 
BENJAMIN GENUINE comparessen AIR TARGET PISTOLS from 

faet rite for details and FREE TARGETS 
‘BENJAMIN AIR RIFLE CO., 893 Marion St., St. Lowls, Mo. uv. S.A. 


Bushes of Ripe 
TOMATOES 


2 or 3 vines will produce enough 
tomatoes for the average family. 


THE NEW BURGESS CLIMBING 


os je | «)}) j* 
UIP ae GROP 
TOMATO rapidly grows toa height 
of 10 to 12 feet—often as high os 
16 to 20 feet. Grow on trellis, on 
side of home, born or anywhere, 
Can be grown as a bush in garden, 
Beoutiful, large, crimson, solid, 
meaty fruits of best quality. The 
most productive of all tomatoes. 
Trial packet 10c-3 for 25¢, postpaid. 
CASH PRIZE CONTEST 
Send for FREE Gorden Book giving full 
details obout CASH PRIZES to growers 
of this new tomato. 
BURGESS SEED & PLANT CO. 
207 C. T,, GALESBURG, MICH. 











Wonders Through The 
MICROSCOPE 


\ new book which tells you all about 
MICKOSCOPY. Turn an inexpensive mi 
croscope on hundreds of specimens with 
in a stone's throw of your front door and 
you step off into a new world of wonders. Complete 
Manual for amateurs. How to use equipment, secure 
ind preserve specimens, take photomicrographs, etc. 
Numerous illustrations. Full cloth bound $1.00, 


POPULAR SCIENCE MONTHLY, Dept. 32 


353 Fourth Ave. New York, N. Y. 








SE 


UNITED 
STATES 
SAVINGS 





“J Tan SKINS, make up FURS 


Be a Taxidermist. Double your hunting fun. We 
teach you et Home. Mount Birds, Animals, Fish, 
H . common oped imens. Fun and 

home and den MAKE MONEY. Mount 

others. Big profits in spare time 

pict in 
Hunters: wet your a e FREE £ BOOK 
Now Free a postcard. State your AGE. 
NORTHWESTERN SCHOOL OF TAXIDERMY 
Dept. 3393 Omaha, Nebrarka 











et 


QBAN 
See | HCO J0YO 


Super Band Spread Circuit | ii.; sewror ant mon exctine of ri 


e e e . 1 inventions—9 bands in a popular-priced 

Makes Foreign Tuning 20 Times Easier! | :acio—tas aroused the interest and enthusiasm 
of radio fans everywhere. A “headline” develop- 

ment, this new Midwest feature brings a “rich 

man’s” radio within the reach of everyone. 


\ r 
v PUT THIS CHASSIS AN | waite “ordinary prices 
\ \ > @ YOUR PRESENT CABINET |=" sine vo Sasiwes 





of giving bigger values 
with this truly great 
9-band feature. Now, 
— Midwest gives you not [J 
30 DAYS just 3 bands, not just 4 | 
bands, not just 5 or 6 |RSS 
TRIAL bands—but, 9BANDS | 
(on 6 dial scales). 
You get the wholesale - 
factory -to-you price when you buy direct 
A from the Midwest factory—you save up to 
50%—and you secure so much more in perform- 
EASY ance and in exclusive features. Midwest offers 
many sensational new features, this year, besides 
TERMS No Bands, such as BAND SPREAD TUNING 
which makes Midwest radios 20 times easier to 
tune—makes them 10 times more 
° isensitive than ordinary radios. 


nr —=< 
7 $50 TRADE-IN 7 INE 
6 | 75 | 
Midwest offers you an amazingly large trade-in 
allowance for your old radio—on many of the 
1942 models shown in the big, FREE 1942 7 , 
Midwest catalog. COMPLETE = 
ENJOY TODAY'S FINEST HOME RECORDING CHASSIS =, 


sccure with a Midwest automatic record-playing | With Speaker,Tubes,Push 
fidio”- phonegrapk, § Button Tuning... Magna § Viclin-Type “F”- Slot Sounding 
Buy your radio the Tenna Loop Aerial eee | nal “offered “i , *. a. 
TRIAL sway! Weine Ready To Plugin and Play the High Fidelity tone = 
today for big FREE & tifically through the room. 


catalog, featuring 
many beautiful 1942 factory-to- BRAtTSRl Bit) 2:) Be Dee Ee ae) ae a 
you radio chassis and console HTP T RTT PIUTS YT tite Meester 
values—from 5 to 16 tubes— 4 ‘eo 
including Automatic Record- - r. 
Changing Radio Phonographs. | & S ta) 
Home - Recorder, etc.— from | m | DW T Ceiijon RA DIOS 
$12.95 to $212.50 MANUFACTURERS OF QUALITY RADIOS SINCE 1926 


Midwest Redio ( orporetion | 
Cincinnati, Ohio, U.S. A, ii sl | : : 
Dept 59-K 7 ! 
' 

' 




















Acousti-Sonic Louvres with 
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arenas 
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Send me your new FREE Address .... _ - 


MIDWEST RADIO CORPORATION Eitennteneeueneee hinds 


ia2m 659.K oa te LP OSMEOL Eee «and factory toyou prices. User Agents Make Eaty Extra Money. Check here ( ) fer out 
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THIS FAST BOAT 
ASKS NO FAVORS Car Owners! Meet am pe Myr ee 


luster for new and used cars! 
—not a paint!—nothing that “smears” over the surface. 
MASTER GLAZE is a unique discovery —a creamy liquid 
—quick and easy toapply! Gives a hard, 
AGENTS glass-like surface. Even gasolinec annot dull 
An wt eer it! Lasts six months toa year! Amazing 
Tuere’s a flare to the bow that curls a opportunity! | luster—beautiful, sparkling clean and bril- 
f ik she wide seats d It’ Quick, flashy | jiant! Doesn't finger-mark—doesn't smear! 
a = ace seats Gry. Ss demonstrator. | A match box full glazesan entire car. Seals 
fast as a fish and tough as an ox. Cover Big profits. rotects! NOTHING LIKE IT! 
= se at as . : Good territory. £ Write now for FREE BOOK- 
the wild waterways at as much as half-a Write today! FREE ofter: ET and FREE TRIAL OF- 
mile-a-minute. It makes the farthest, wild- ER. Just send your name and address. Write 


est cove easy to get to fast. Sturdiest frame MASTER GLAZE CO., 7720-27 77 W. Harwood Ave., Milwaukee, Wis. 
and transom take the huskiest outboards 
eapap Spell Eyles Americas Biggest Sales Opportunity Today is 


without a shiver or shudder. 

OO a ee p CONSOLIDATED 

Companys 13 Main Sirect, O10 Town, Maines =" = FLUORESCENT 
LIGHTING 














HERE'S A LINE THAT HAS EVERYTHING 
—beautiful modern fixtures for homes 


stores, shops. offices, factories; the finest 
quality obtainable anywhere; a SENSA 
TIONAL COOPERATIVE SALES PLAN TO 
HELP YOU GET THE BUSINESS! Fluor 
Your cost, only esce nt e experic nee not requ red No r 


estr we furn 1 evervthing. Libera 


advanc cor sion on every sale. Valu 
a nw r qt f WRITE FOR 


ceo—reecucace 9 FREE ‘SALES KIT. 
: ‘ ‘f CONSOLIDATED FLUORESCENT CO.,INC. 


208 W. North Bank Drive, Chicago. 


retails at 36.5 











Creek Chub’s new 
practical, fascinating 
to better fishing 
flies in natural colors 
upon request W rite today 
CREEK CHUB BAIT CO. 
423 So. a St., Garrett, Ind. 





MOTORCYCLES 2 


Only Indian offers “Spring Frame” smooth-riding 5 tter and ter 
comfort and safety, plus new streamlined beauty. *RETE i 4 ie Oi OR 
National Defense may mean a wait for one of these be used on new or ol Li s. It 

great Indians, but your Indian dealer will gladly help ' a ‘be. po ied. in ain . 


you get more service out of your present machine. beautiful colo 


ASK YOUR DEALER FOR THIS 


NEW FREE BOOKLET 

we, 

Jam-packed wit! ae So Bee SUR ek newt out , 7 from first few ic } 

of any make of motorcycle. Ask your local Indian a apacits p t& ( i] t rr nour 

dealer for a free copy, and Indian literature Ge' t acts. Ser nd for free book ‘‘Proven 
ess Opport ini Write toda 


COLORCRETE INDUSTRIES, INC. 
572 Ottawa Ave., Holland, Michigan 


POPULAR SCIENCE 





POPULAR SCIENCE , 
CA ASA, NY 
> OPPORTUNITIES 


Classified Ads only 35¢ per word per insertion, payable in advance. 


Minimum ad 10 words. 
in our office by February 9th. 


We ONEN: SAVING 


To be included in April issue copy should be 
April issue on sale March 1. 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 





ADHESIVES 
-BOND—The Mira ihesive 
eque booklet Handy 30 Slo- 
mon's Laboratories. I ls] City, N.Y 
ADVERTISING 


MAIL-ORDER or 
1,000,000 families 
States $14.00 inch. Newspaper, magazine, 
mailing-list, ratebook, free. Chicago Ad- 
vertising Agency, 20-SP West Jackson. 
Chicago 
LEARN Advertisi 
tical plan 
education 


MYTEE 





reaching 


agent ad 
United 


throughout 


Chicago 
YOUR Ad in Popular Science Monthly will 
produce profitable business for you. Rate 
is only 35c a word. Write for details. Dept. 
A-1, 353 Fourth Ave., New York City - 
ADVERTISE: 24 words, 149 newspapers, 
$6.50. Lists Free. Advertising Bureau, 
4515-P Cottage Grove, Chicago 
AGENTS WANTED 
DON'T be a Job Hunter—Start your own 
business on our capital. No har q time 
no lay-offs; always your own 
dreds average $3,000 to $5,000 annus 
year after year. We supply 
ment on credit, 200 hom e neces 
ing experience 
derful opportunity 
able business backed by worl 
dustry. Write Rawleigh’s, Dept 
Freeport, Ill 
BIG Money applying initials on automo- 
biles. Easiest thing today. Free samples. 
If you sell printing and advertising special- 
ties we have an excellent sideline featuring 
Decalcomania Name Plates in small quanti- 
— ““Ralco"’, 727 Atlantic Ave.. Boston, 
ass 





wide Ir 
C-U-PSC 


AMBITIOUS School Sentors—Sell Class- 
mates the ‘‘tops’’ in Graduation Name 
Cards. Best Commissions. Free Cards. 
Agencies going like wildfire. Hurry! Craft- 
cards, Box 235-M, Pittsburgh, Pa 
WRITE For Free Fabric Samples amazing 
stainproof tablecloths. Clean with damp 
cloth. Require no ironing. Beautiful pat- 
terns. Look expensive, long wearing, low 
priced. Commissions big. Also complete 
dress Melville Company, Dept. 3178 
Cincinnati, Ohio 
WANT Agents for your products? An ad 
in this column will get them for you! 
Write today for full facts. O. K. Kelly, 
Classified Adv. Mgr., 353 Fourth Avenue, 
New York C.‘y 


CALL on Priends with Greeting Card As- 
sortments; Easter, Birthday. other oc- 
casions. Personal Stationery; Gift Wrap- 
pings, Big profits. Experience unnecessary 
Samples on approval. Wallace Brown, 225 
Fifth Avenue, Dept. J-35, New York 
WINDOW Sign Letters. New ‘‘Roman"”’ 
Style. Large sizes—penny each—abso- 
lutely beautiful. Free samples—new cata- 
logue. Atlas. 7941-R Halsted. Chicago 
SELL Book Collection Appeals. 150°) Profit 
National Distributors, Fostoria, Ohio 
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BUY BY MAIL 


oking bere for mail order bar- 
like looking for food at a 
li the maturai thing to 
many worthwhile op- 

n these pages. You'll 
attractive buys... 

ervices for your home, 

rk shop, camera, hob- 

. im fact every- 

u meed for your personal, 
r business use at low prices. 
e mention POPUL. 4R Scl- 
CLASSIFIED when writing 


ENCE 
t : You will be treated 











yu make 


we L you give us 5% first $600 ye 
$1,000 


ternoons free Work hon 
reported (excepti ] 
t surprise! Jat ] 
Ber ardino, Calif 
SCHOOL Senior 


Ur l 
745-PS _Pi tt 

SELL Nylon_ Hosiery a Famous | — 
Protected Silk Hosiery. Sensational profit 
opportunity. Write tina for Free selling 
outfit. American Mills, Dept. H-196, In- 
dianapolis, Ind a 
SELL New, used Clothir from home, 
Auto, store. Men's s1 77c, Pants 2lc, 
Top coats 38c, Dresses 20c, Ladies’ coats 
35c. Other bargains. Catalog Free. S&N, 
565B Roosevelt, Chicago . 
AGENTS: Opportunity make money; book 
containing 127 successful business plans; 
home-office; send for free introductory 
Elite Co., 214-A Grand St., New 


GOOD Paying business silvering mirrors, 
plating autoparts, reflectors, bicycles, 
bathroom fixtures by late method. Free 
particulars and proofs. Gunmetal Co., 
Ave. G, Decatur, Ill Mee ae Rio oe 
YOU'LL Like Resilvering Mirrors, Table- 
ware, making Chipped Glass Nameplates, 
Signs. Outfit prices. Sprinkle, Plater, 910, 
Marion, Indiana ih ; 
SELL dresses low as $1.24. Hundreds sen- 
Sational bargains. Actual samples free 
Send dress size, age. Harford, Dept. H-358, 
Cincinnati, Ohio pm PRE IETS 
FREE water and our cc ggg S make 72 
products We st ipply bottles 
Enormous profits. Qualco, F.20030 Russell, 
Detroit ; : 
AGENTS—300% Profit selling Gold Leaf 
Letters; stores and offices. Free samples 
llic Letter Co., 437 N. Clark, Chicago 
, Latex Products. Large Profits. Send 
00 for samples. Peerless, 4050-AK 
Broadwa Kansas City, Mo 
SPECT ACU L AR Dem bs ke—Sel 
né J-Bel- 


mstrat or 
paner. Detail 
ildi ng. Chicago 


MONTHLY 


wey ES, RELICS 
INDIAN GOODS 


Daggers Pistols. Cat- 
860'2 Lexington 


SWORDS Rapiers, 
alog 10c. Robert Abels, 

Avenue, New York 

INDIAN Relics, Minerals 
logue 10 isely 

seum 

12 BEAUTIFUL Select 
reads $1.00. List Free. 

Glenwood, Arkansas 


ASTROLOGY 2 


answered with Solor 
Professor Achel 
Columbus, 


Antiques—cata- 
Illustrated.) Mu- 


Prehistoric Arrow- 
Lear Howell, 





Questions 
cope, Birthdate 25 
PS-267 South Sandusky, 


SCIENTIFIC Work. Questions $3.00; year 
ahead, $5.00. Detailed $10.00. Edna Scott, 
814 West 43 Place. Los Angeles, Calif. 
AUTHORS’ SE RVICE 


NEW “Writers Needed! Free Test shows 
your ability. It's fun! We show what to 
write, help you sell. Rush postcard. No 
See Comfort Writer's Service, Dept. 
87-L, St. Louis, Mo 
BIOGRAPHERS, Writers, 
st Write Joseph 
St aad oes sey City, N. J. 


AUTOMOBILES __ 


AUTO! TOMOBILE Racing Book, Fifth Edition 

—Revised. Tells how to build dirt track 
bodies, frames, engines. Records, super- 
chargers, rules, formula, plans, stock con- 
versions, roadster racing. fast Fords. $1.00 
postpaid; $1.15 C.O.D. Ray Kuns, Depart- 
ment 266, Madisonville, Cincinnati, Ohio 
WHIRL GAS Superchargers, $3, increase 

power 10 Refund guar- 

_ An ly car 

15 minutes 

5719 Loraine 





material 
East 


have 
Pangaro, 





ve t 

Hanley Mant ifactt irer, 

troit, Mich 

INCREASE the horsepower of your Ford 
V8 from 85 to 128 HP—without super- 

charging. Send $1.00 for detailed, simple 

instructions. Power Associates, P.O. Box 

601. Wilmington, Del 

STOP Valve Grinding! New System! Dever- 
eaux, Box 212-K, Battle Creek, Michigan. 


AUTO SUPPLIES & EQUIPMENT _ 


CONVERT your car to burn Diese! oil. 
Save up to 70% fuel costs. Cheap instal- 
lation Wonderful performance Proven 
factory method. Different and better. Costs 
to investigate. Write for free cir- 
? 3. Harrington Company, 201-204 
Manchester Bldg.. Portland, Oregon 
OVERHAUL Your motor. Reconditioner 
gives results like new rings and rebore. 
Stops pumping, piston slap. etc. Re- 
stores power, speed, compression. Easily 
applied. Literature free. J. R. Beaman, 411 
Coolspring Street, Fayetteville. N. C 
USED auto parts half price. Cars; Trucks. 
Century Parts Company, 1712 Lafayette, 
St. Louis, Mo 
NEW Gas Saver, 10c. Amazing! N idevelle, 
102 Greenwich, Stamford. Cor 
REFINE Used =. without cost Particulars. 
C. Gerwin airview. Oklahoma 


gates. Hurry! 811 





NEW Spark Plugs at Ts 
East 31, Kansas City, 


37 











AVIATION 


GET into Aviation! Earn 

year as Pilot. Mechanik 
Engineer. We train you 

sates in locating civilian em 
ial to nat ional defense 


or Aerona 
and assist 
yment 


es- 
Big 4 
da NV 





BATTERIES, GENERATORS, ETC. 


EDISON lifetime storage batteries for light 
and ower. Eliminate acid battery 
eases ong « antee. Ail Kinds rebuilt 
generating pian motors, and misceliane- 
articles at bargat nm prices. Free inter- 
literatur W. Hawley Smith Com- 
n Fa Y 





BOATS. MOTORS, ET( 


BOAT 


OUTTROARD 


MARINE Power 
motor (dome 
rp A 
] Ost 
adel phia 
H 


Used and Rebu 
parts Bargain li 
955 Commonwealth 
F panes Duck 
Cata- 
Nail urn, N. J 





DING COURSES 


Mic 





BOOKS, PERIODICALS 


AERO Blue B 
pecif 


engineer 

now for t 
Arcade Bide 
THRILLING 


Book 


$2000 to $5000 a 
i 


Grad- 


rade anc 


350 dif- 


s 5c (foreigr 
100,000 


ANY Book Jsed 
Rare) Prompt 
Send for Free 
Profs Book 
Pontiac, Mich 
EDUCATIONAL Books sold cheaply or rent- 
ed for small fee. Books bought. Money 
4,000 Bargain Catalog 
Free. (Courses Bought). Lee Mountain, 
Pisgah. Ala 


‘Barenkn Cata 
Shop, Slé Arcadia 


back guarantee 


nple 
Ro- 
BACK Nu 
N. ¥ 
SNAPPY book 
here to get 
» Co Dept or 
PRETTY Girl art photos, books, novelties 
Big assortment $1. Catalog 10c. P. S 
Braun, 353 W. 47th, Chicago 
PUBLICATIONS at half 
f catalog. Rensark, 
ry 


rice. Sen 
ox 1058, 
GENUINE Book pacpats 
ental P 
York ¢ 
EXCLUSIVE 


tic dul 
tersbure 
Large 
Gross 


tudies Film Samples, 
g, 25c. Shutt Sales, Strasburg, Ohi 
BUILD | iT YOURSELF 
P ROFESSIONAL Midget Racers, Two-pas- 
nge roadsters. Midget motorcycles 
motorscooters. Parts, pens. wheels. Hand- 
talog 25 illustr Plan 20 
Box 1959-BT ) 
BUI your 





tractor ‘ t hand 
Convert your horse drawn 
into tractor drawn equip- 
Garage, East Wareham, 


ior 
Sh Yps 


ut I 
BUSINESS OPPORTU NITIES 


PLASTEX Industries offer industrious men 

an opportunity to start a business of 
their own, manufacturing art goods. nov- 
elties and utility products in Plastex and 
marble imitation. 'sc material makes reg- 
ilar 10¢ tore seller. Rubber molds fur- 
nished for speed production. Small invest- 
rm ent bri ngs big returns. We are now pene- 





hance t 
New York. N.Y 


r real prosper Pla stries 
S., 1085 Washington = 
START Home Business making statuary 

plaques, art goods, novelties, souvenirs 
concrete pottery, garden furniture, arti- 
ficial marble flooring, liquid marble. Make 
your own flexible molds. Amazing profits 
Valuable folder — Creative Publishers 
PS3, Glencoe | 
GOOD Pa 


platir 


IP You Have Some Spare Room, a base- 

ment or garage where you can do light 
work, we can offer you a profitable proposi- 
tion casting Ashtrays, 5 and 10c Novelties 
Airplanes, etc. for firm of many 
standing. No experience necessary. S 
full time. For details write 
Products Dent E, 1696 Bost 
New York Ci 


Road 


BUILD your own Business. Popular Science 

Classified Ads will introduce your prod- 
ucts into over 600,000 homes every month 
These smell ads have built big businesses 
for many men starting in the mail-order 
field. Send us a description of your prod- 
ucts. We will prepare advertisements and 
submit them to you for approval. Address 
Class. Adv. Dept., Popular Science Month- 
ly, 353-E, Fourth Ave., New York 


Floor- 
le Roofing 


MAKE Liquid Mar Composition 
ing, Plexible Mo Compo-Ti 

Caen-Stone, Razor Hones, Pla 

ment Papier Mache and 

No priori Busy 

details Com po- Tex, Box 

Mo 

MECHANICALLY Incli 
rate general 


season 


786-P, 


ned Men—Own and 
Appliance Repair shop 
ated course shows you 
Refrigeration, Motor re- 


illu 
Welding 
pair, How 
covered 
Dept. 314, 
HOME Craft tsmen. Assemble and sell Dil a- 
baugh Plywood Rowboats for Big Profits 
I furnish material, parts, instructions. You 
assemble in spare time. Write today for 
proposition. C. R. Dillabaugh, 7935 Mal- 
lory, Portland, Oregcn 
METALLIZING Baby Shoes makes you 
money! (Non Priorities process) New! 
Simple Fascinating. Small investment 
Fine Profits! Free Details. Novelty Metal- 
lizers, Box 9335, Church St. Annex, New 
York 
— Artificial marble, glazed tiles, 
tary flooring, superhard figurines 
ubber molds, moldiess pottery chen cally 
ained cement Uncanny secret i 
ples 3c, expect surprise. Payn 945 Gran de 
Vista (Room 102), Los Angeles, Calif 
COLOR o with chemical 
stry w 


10¢ 
a0 we wderlan 


IF You Are Ambitior 
money with 


is you can 
a Rawleigh Route. We help 
rted. No experience needed to 
work for right man. Write 
. Box C-2-PSC 
ive us 5 fir 
free! W 
reported (excepti 


make § r d 


Freeport, Il 


t $600 you make 


SPECIALTY Mant 
Form ulas especia 
nesse Little 
Brochure free! 
Connecticut 
MAKE More 


turing—1000 
designed smal 
capital, no 


Victor I. Race, 


MOL D pla 
olds f 


all ADE 
28-K Carpe 


AIQUID Marble - 
Brushed, sprayed, 
molds! Composition 
free. Marbleizing Serv 
INCORPORATE your busines Delaware 

laws. Many advantages. Free detai 
Corporation Fiscal Co.. Wilmington. Del 
REAL Manufact l 


Marvelou col 
molded Rubber 
Plooring! 


iculars 
ice, Edwardsville, Ill 


ng Formula 
t, 228 Gordon 
School 


WEBER Typewriter Mechanik 
tructions simplified 


POPULAR SCIENCE 





ribute circulars; wonderful 
Miracle Factories Con- 


MAIL and dist 
opportunity 
Shohocken, Pa 
$50—-$100 WEEKLY using Sawdust. Stamp 
Please. Clement, 843 Arthur, Rochester, 

N. Y 
BOOK of money making plans 
etc. Send $! 00 to Success Sales 258 N. 
20th. Columbus, Ohio 
START you in business. 
Potato Chip outfits 
High, Springfield, Ohio 
WHERE to buy at 
Information fre 
Bayonne, N. J 
ADDRESS Envel 


Plan 10c. § 


formulas 


Popcorn machine 

Long Eakins, 3047 

lowest \ Sale prices. 
Werena. Box M-312 


ver hundred 


05 Clark, Wa- 


gs $5.00 


RAISE Angora Rabbi wool brin 
Ed- 


pound. Particulars free. Grinstead, 
wardsville, Ill. 


BUSINESS SERVICE 


WANT more business? Advertise your 
product or service in these columns. For 
details, write today to O. K. Kelly. Classi- 
fied Adv. Mgr., 353 Fourth Ave., Dept. BS. 
New York City 
HOLLYWOOD Mail address, Business or 
Personal. $1.00 month. California Infor- 
mation Service. , 975 Santa Monica Blvd., 
Hollywood, Cal 
CAMERAS. PHOTO SUPPLIES 
WRITE Bass First—Largest stocks of fine 
cameras, (still and movies) in the U.S.A. 
Latest Argus C-3 with coupled range find- 
er, synchro flash, 50mm. F:3.5 lens; also 
75mm. Bausch & Lomb Telephoto F:5.6, 
also coupled to range finder. $82.55 value, 
price—$60.50, unconditionally guaranteed 
Cowhide Eveready case, $4.75 P. Ihagee, 
F:4.5 Anastigmat, Prontor shutter, $16.75 
Whatever you want in photography, write 
Bass first. Liberal trades. For over thirty 
years, money back if not satisfied. Bass 
Camera Company, Dept 179 W 
Madison Street, Chicago, Il 
STILL Available At Central—Hundreds of 
bargains in C eras and Supp! 
for free illustra 
movie cameras 
meters, supplie 
all guaranteed. T 
or equipme W 








out d edi 
era Co. , (Photogra 
1899), 230 S 
Chicago. Illinois 
AMATEUR Photographers attention! 
prove your hobby of picture taking 

learn how to make money with Vv 
today for our 40-page book catalog ar 
sample copy of American Photogr 
enclosing ten cents for postage. Contains 
articles and pictures of the world 
most writers and pictorialist 
House 141, 353 Newbury St., Boston 
CAMERAS bought, 

in 7. w j 

etc vandid Came 

as $4 95 

tht 


Camera 
Mass 


Values 


> se 
Powell 157 w. 


fr Bar r 
Randolph St 


free! 
Chicago, 
OIL coloring photographs a fascinating 
hobby or profitable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary. Send for free in- 
formation and requirements. National Art 
School, 1315 Michigan, Dept. 1741, Chicago 
PHOTOGRAPHY is a leading hobby of 
Popular Science readers lis column 
offers an economical way to reach them 
Advertise your product here and get more 
business! Classified Adv. Dept., 353 Fourth 
Ave.. New York City 
MAKE money in ph otography. Learn quick- 
ly at home. Easy Previ atpert 
ence unnecessar a- 
tion sufficient Box ne al 
free American School of 
1315 Michigan, Dept. 1742, 
SPEED-O-COPY groundglass = using 
tachment for Leica, Contax, Argus 
and C-3. Send for literature. D. Paul 
Shull, Dept S-3, 240 So. Union Ave., 
Los Angeles, Calif 


CAMERA Repairing. Bellows made to or- 

der, shutters repaired. Bellows made to 
fit, all standard cameras! United Camera 
Co.. Inc.. B-1515 Belmont. Chicago 


SOLAR Enlargers for Prize Winning Print 

Amazing performance. Enlarging Trea- 
tise free. Ask your dealer. American made 
by Burke & James, Chicago, Il. 
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SEND hobby and scientific photos or any 

photos released for advertisi ng to twen- 
ty-five year old firm. We sell on commis- 
sion. Keystone, 219 East 44th, N.Y.C 


CARTOONING, SIGN PAINTING, 
DRAWING AIDS 
BECOME Cartoonists Overnight Don't 
copy! Originate comic characters in- 
Stantly! Have fun! Make money! Rush 
name for Free Details! National a 
801-C North Marsali Dallas, Tex 
DRAW Animated Cartoons for the 
Complete illustrated instr ictions 
Nat Falk, 3973 46th St., Sunnyside 
or 





= 
$1.00 
New 





2 CHALK TALE STUNTS 

LAUGH producing program, $1.00. Illus- 
trated catalog 10c. Cartoonist Balda 

Oshkosh, Wis 

100 STUNTS, 8'2"x11" Portfolio, 60c. Allen 
rown, 510 N. Dearborn, Chicago 

CHARTERS __ 

DELAWARE charters; complet 
$35.00. Submitted forms 

Guyer, Inc., Wilmington, Del 


CHEMICALS & APPARATUS 


CHEMISTRY Laboratory apparatus 
chemicals for industrial, analytical, and 
experimental laboratories. Complete sup- 
ply service for students taking correspond- 
ence school chemistry courses. Send 3c 
Roe ts for free 44 page catalog Dept 
26, Biological Supply Co., 1176 Mt. Hope 
Ave., Rochester, N. ¥ 
FREE Catalog, chemistry, min 
ology. Special: 28 piece « 
send $1.00. Tracey Laboratories, E 
Ill 





service 
Chas. G. 





and 


anston, 





MORE FOR 
YOUR MONEY 
The same advertisers will 
be found in this Classified 
Section month after month 
and year after year. Rea- 
son—Popular Science 
Classified Advertising Pro- 
duces Profitable Results! 


For full details, write 
Classified Advertising Department 


PorPpuLaR SCIENCE MONTHLY 
353 Fourth Avenue, New York City 











CHEMICALS—5« quantities apparatus; 
Catalog 5c. Fleischer’s Laboratories, Med- 
ford. Mass 
LUMINOUS Paints will glow in dark. Five 
colors. Fairmount Chemical Co., 126 
Liberty St.. New York City 
CATALOG 3000 Illustrations 10,000 prices 
Sent for 50c. Laboratory Materials. 7317 
Vincennes, Chicago 
25 ven rier Test Tube: 
periments 49c. Scient 
Brook n Y 
SPECTROSCOPE edly: chemical analy- 
Sis $2.50. McCutting Sons, Campbell, Cal 
FREE chemicals, apparat 
Delta Sales Co.. Chalmet 
DETECTIVES 
DETECTIVES—Work -— 7 
perience unnecessary. Wr 
2640-P Broadway, N. Y 
FINGERPRINT and Detective information 
free. Frank Mashak. 4127-P We stmin- 
ter, St. Louis, Missouri 
DOGS, BIRDS, PETS 
ST. BERNARDS—all breeds—details free! 
Book 108 colored pictures, descriptions 
recognized breeds, 35c. Royal Kennels, No 
80, Chazy, N 
CHAMELEON 
treefrog, 
catalogu uivira ‘Specialties, 
Cansas 
ST. BERNARD puppies 
beauties A.K.C. Frank 
Riverbead, Long Island 
GUINEA Pigs, Ca 
Dime. Houck Com 


_met al holder 
change, 





~Tr avel. Ex- 
>, Wagoner, 





mander wift. turtle 
five $1.00. Free 
Winfield 


Champion sired 
n Young 
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n Porputar Science Mon 


ment 
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EDUCATIONAL & INSTRUCTION 


WELDING opens the way to good pay and 
future in important industries. Growing 
need for trained welders. Prepare now 
Practical, personal training spare time at 
home and Chicago. Write for free facts. 
Utilities Engineering Institute, 1314 Bel- 
den, Dept. 323, Chicago 
ANNOUNCING new home study course in 
commercial baking. Good field. Nearly 
depression proof. Common school education 
sufficient. Send for free booklet P- - 
tunities in the Baking Industry’’ and r 
quirements gg Baking Institute, 1315 
Michigan, Dept. 1741, Chicago. 


DRAW faces of — Movie Stars Per- 
fectly, Quickly! Sensational method gets 
No art ability necessary. Earn big 
Complete instructions and draw- 
ing materials, $1.00, (C.O.D. $1.20.) Mon- 
-Back Guarantee ay Rogers, 21 Ar- 
buckle Building. Brooklyn, New York 
WELDING—Electric Arc. Learn quickly by 
actual practice at Hobart Welding School. 
Individual instruction at bare cost of ma- 
terials used. 50c in stamps brings valuable 
welding lessons post paid and full particu- 
lar Hobart Welding School, Box P-321, 
Troy Ohio 
WANT A_ Government Job? $105-$175 
M y Prepare now for 
positions and full 
ulars Free. Write ae A Franklin In- 
. Dept. H32, Rochest . 
IMMEDIATE openings for arc welding stu- 
dent r expanded famous Lincoln 
inity for learning arc 
ig demand. Bright fu- 
e. Write Lincoln School, Dept. 
12818 Coit Road, Cl nd, Ohio 
AIRCRAFT 
urse 


V r 5 Western 
lege, Dept ar mbra Cal 
RADIO engineering, breadcastine. aviation 

and police radio, servicing, marine and 
Morse telegraphy taught thoroughly. All 
expenses low. Catalog free. Dodge Institute, 
500 Monroe, Valparaiso, Ind 
—_ HINISTS and Tool Makers urgently 
ed Cleveland If interested in 
write Krause Engi- 
Cleveland, 


trades, 
268 Hanna Bidg., 


1g these 
neeri ing Co., 
Ohi 
Cc OMMI RC IAL radio licenses speedily ob- 
1ed igh non-mat hematical, easily 
ne study radio course. Mod- 
ra 1 American Radio Institute, 
1123 Br New York 
FOR an Extremely profitable lifetime busi- 
ness, operate a Collection Agency-Credit 
Inexpensive short course. Write 
sociates, Syracuse, N. Y 
ENJOY Health. Become Professional Acro- 
bat Free health book Write! Emil 
Knoff, 2154SK North 52nd St., Milwaukee, 


ition 
oaaway 


Wis 
LEARN 
ties now prevail 
log free Dodge Institute, 501 
Valparaiso, Ind 
Cc 1 INICAL 
) owr 
B nl tin free 
tute Box 
ENGRAVINGS 
au 


Telegraphy! Splendid opportuni- 
All expenses low. Cata- 
Monroe, 
taught 


I aborat or ‘Technic 
Pr ‘ r 


from negative. 
cker, better Imagic, Bristol, 
e 
BI ITZKRIEG to st 
ory Write CN Info C pany 
1122 Ch icago 

LOCKSMITH Course 
etc $1 00 

n, Texas 


ELECTRICAL 


ELECTRIC Pencil 
Metals. $1.00 
4515-C Cottage Grove 
FREE! 1942 Catalog—1000 electrical bar- 
gains. LeJay Manufacturing, 823 LeJay 
Bidg Minneapolis, Minn 


ENGINES, MOTORS, ETC. 


HORSE, 3450 Speed, Repulsion Induc- 
tion Alternating Motors, $10.75; 500 Watt 
Alternating Generators, $24.50; other sizes 
Butler Electric, 1885 Milwaukee, Chicago 
AIR Compressors 174x1%, $6.00; 2x2 $7.00; 

2'.x2 $8.00; Electric drills '4 in. $5.95 
Free Folder. National, 1915S. State, Chicago 
WINDING Data, 225 motors, single and 

three phase, $1.00. Motor Data, Box 
7631, Kansas City, Mo 


iccess With Super Mem- 
Box 


Lock-picking, key- 
prepaid. Locksmith, 





SUPPLIES & EQUIP. 


Writes—Engraves all 
postpaid Beyer Mfig., 
Chicago 
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riting to adv 














FARM MACHINERY 


“4 
r, Mich 
OTHER KEAL ESTATE 
ins. Washington, Min- 
_ Idaho Oregon. North 
favorable cli- 





FARMS. 


GOOD Farm Ba 
nesota, Mont 


farms for sale 


typical 
120 Northern Pacifi 


W. Haw ic Ry 
M: 


Descr 

Bell 

Bidg.. Kansas City 

40 ACRES, near White River, unimproved 
poultry nag $190 $5 down, $5 monthly 

Free list nd liter Hubbard, 269 

Grossman B dg Kan 5 ity. Kan 
NCOME Home $2406 area. Inve 
tigate, dime, detail 5s t, 12, Loving- 





FIELDGLASSES, TELESCOPES & 
MICROSCOPES 
telescope 


field 


own 
r e As- 
postpaid 
ion ab- 

Com- 


pe 
$1 oO 
Satisfart 
ican Léns 


New York 
TELESCOPES, Microscopes, Binoculars; 
bargain catalog free Brownscope Co., 


125 West 45th St.. New York 





FOR THE HOME 


ol 
FOR INVE NTORS 


Take 





NTOR 
| 


CASH for practical eas and 
Mr. Ball, BB-9441 oS 


FORMULAS, PLANS, 
THENTIC 24 5 





ETC. 


OF 
FORMULAS. Ali kinds. Guaranteed. Cat- 
alog free. Kemico, 500, Parkridge. I 


10 


wered. Form 


CHEMICAL questions an 
I Pater 


Liter ire. Garda, 264 Ninth 
N 


PORMULA Analytical Service. Catalog 
free Thaxly Co.. Washington, D.C 
ENTERTAINMENT 
operettas, musical comedies, com- 
first-parts with song pro- 
fs skits, vaudeville acts, 
monologs, dialogs, recitations, juvenile 
Plays end song musical readings, enter- 
tainments, make-up goods. Catalog free 
S. Denison & Co., 203 N. Wabash, Dept 
26, Chicago 
HELP WANTED 
p a Job Hunter 
on our car tal 
always r 
» $3,000 t 





GAMES, 
PLAYS 





Start your own 
No hard times 
own bo 
000 annt 


200 home Sell- 
vecessary tart. Won- 

ty to own pleasant, profit- 
"bet ked by world wide In- 
te Rawleigh's, Dept. C-U-PSC 


MEN Wanted —Auto-Diesel Mechanics. We 
pay your railroad fare to Nashville. Let 
us train you to be an expert mechanic and 
help you get a good job. The cost to you 
is small ‘or free booklet write Nashville 
Auto-Diesel School, Dept. 269, Nashville, 
Tenn 
BIG Uniform Manufacturer seeks man to 
contact restaurants, beauticians, doc- 
tors, nurses. factories, offices, homes, oth- 
ers. Offer exclusive, patented styles: un- 
surpassed workmanship Leads furnished 
Permanent. Outfit Free. Hoover, 251 W 
19th, Dept. BL-18C,. New York City 
AT home, your own manufacturing busi- 
ness. making popular $1.00 novelties 
Cost you 3c to 15c. Everyt thing — ied 
Write So-Lo Works. Dept. G-824, Cincin- 
Ohio 
RELIABLE Man or Woman wanted to call 
on farmers. Some making $100.00 in a 
week. Experience unnecessary. Write Mc- 
Ness Company, Dept. 588 ae Tl. 
SALARIED I experi- 
i men, 3 ie te earning. 
731, West 





HIGHGRADE SALESMEN 


ADVERTISING Book Mat ches offer liberal 

t time. Experience 

Low prices for 
help get 

An eri- 

73, 4822 


veries 


Book 


SOME THI [NO New in Fire Extinguishers 
ed ¢ t automatic safety sprays 
»w price. Salesmen 
furnished. Write today 
744 Comet Bidg., Littleton 


this Classification will reach 
a -t- otters for your products 
“Rates on request Popular 
ified, 253 Fourth Ave., New 
BLADES—-Big profits. Best quality. Fac- 
tory prices. Ace Blades. Buffalo. 
HOBBIES, COLLECTIONS 
LARGE Beautiful Pink 11x10 
P , . —_ * 


tpaid 
nd 





e d 

3494 Jack ille 

JSIGSAWERS, Hobby learn 
new and profitat le hobby 
ture I Hartc 


ado 


Florida 
now 





WANTED: Old cigarette cards Write 


Bray 127 Jackson, Easton, Pa 
HOME CRAFTSMEN 


28 LAWN Ornament patterns 25c. Other 

patterns 15”-20 high; Dutch girl 
Dutch boy irate, bull terrier, Mexican 
girl, Mexican boy, dwarf, penguin, flower 
girl, 10c each: 3 for 25c. 25 Novelty 
terns, 30c. All 62 full size patterns 
postpaid. Strother, Box 383-DJ. Belington 
W. Va 





GET Free leathercraft instruction pam- 
phiets, prices of leathers, tools, projects 
Fascinating Hobby. Make gifts. Leather 
samples 5c. Wilder & Company, 1038 Cros- 
by. Dept. A-3, Chicago, Il 
LEATHERCRAFTSMEN Send 10c for 
handbook and catalogue of tools and sup- 
oe E. A. Sweet Co., Inc., Leathercraft 
<a S-20, 148 State St., Binghamton 


TO get more business, advertise your proj- 
ects for Home Craftsmen in this column 
Details on request. O. K. Kelly, Classified 
Adv. Mgr., llth floor, 351 Fourth Ave 
New York City 
BLACKOUT Headquart netian 
ipplies—Shades—-C ins for 
protection olesale Catalog 10« 
facturing t 
Gloversville 
KNOCKDOWN 
carved, inlaid 
ties. Ship-models 
alog. 10c. Woodcraf 
Minnesota 
KNOCKDOWN Cedar 


lamp novel 
40-page cat 
Plainview 


furniture 
vice, 


Chest, Foreign and 
Lumber. Catalog 10« 
Decatur, Ala 
made! 20 pat 


Mex- 


ndall 
MEXICAN Novelt 
terns complete instruction 25¢ 
Eagle Pass. Texas 
1000 TELUHOW Plens Explained For 
homecrafters of all ages. Classified list 
10c. C. King, E. Kingston, N. H 
ANTIQUE Fi rea Antiques—catalogu 
10c. (Pr ly lustrated.) Heike, Rut 
land Niinots 
CRAFTSMEN Be sure read advertis 
ment of Wo-Met Shop, page 238 
_INVENTIONS WANTED 
t several unpatented 
e and addre 
nstru is. Ir tion-Service Com- 
Dept Professional Arts Building 
Hagerstown, Md EAE pea 
SIMPLE, practical inventions wanted by 
manufacturers, patented or unpatented 
Por information write Chartered Institute 
of American Inventors, Dept. 3-O, Wash- 
ington. D.C. _ ees 
SMALL inventions wanted by manufac- 
turers. I'll help you sell your invention 
Write for free circular. S. Hull, 7829-M 
Euclid Ave.. Cleveland. Ohio 
WOULD you like steady income fron 
atented ideas Wri Hendri 
Wisconsin 
ga ea 


iten 





kson 


se 

pre motion Pe 

bert G Burns fornis 

INVENTIONS Promoted. Patent ed or un- 
Patented. Write Adam Fisher Co., 183-A 

Enright, St. Louis 

CASH for Inventions—Patented. 
ented. Mr. Ball, BC-9441 Pleasant 

cago 


unpat- 
Chi- 





LEGAL DIRECTORY 


MEXICAN Legal matters, Wm. Cocke, Re- 
liable Amer. Atty.. ElPaso. Texas 


MACHINERY, TOOLS & SUPPLIES 


BUILD your own machine tools. Lewis 
furnishes semifinished castings for 
Bench Milling Machine and Shaper: rough 
castings for 23 metal and woodworking 
tools. Shop-tested materials and profes- 
sional blueprints. Never a complaint on 
quality, design or price! Send 10c—New 
1942, 32 page illustrated catalog. Lewis 
Machine Tool Co., Dept. S-15, Box 116, 
Station A, Los Angeles 
DRILL Grinding attachment 
used with bench grinder. Literature on 
request Tractor-Lite Co Sidney, Iowa 
GRIND Drills Like Factory: Attachment 
for Bench Grinder Cheap Factory, 
811-A East 31, Kansas City, Mo 
MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 
BE A Magician. Large professional magic 
atalogue of latest tric 25c. Ireland, 
F-109 North Dearborn, Chicago 





a price $8.85 





POPULAR SCIENCE 





For Pocket, Parlor 
cards, cigarettes, 


TRICKS you can do! 
Stage With coins, 
ropes, balls, thimbles, apparatus. Magical 
books, illusions. Send 10c for latest 100 
page Catalog of 500 Tricks, which in- 
cludes Free 10 selected Pocket Tricks. Send 
10c today. Douglas’ Magicland, Dallas, 
Texas 
HOUSE of 1000 M3 eries! Famous coast 
to coast! Profe 1 Magic! Trick 
Joker's Novelties T big catalogs com- 
bir ied into one Giant ition! 600 illustra- 
tions ioe 10c. Vic ton, Dept. P-75 
Queens Vi YY 
WORLD s largest professional magic shop 
keeps you in touch with latest tricks 
To receive mailings send 25c for 1942 cata- 
log. Holdens, P-220 W. 42nd St., New York. 
= LYWOOD Special! Magicians button 
talog, ghost illusion and free trick for 
25. Magic House of Charles, Box 888S 
Hollywood, Calif 
MAGICIANS’, Gamblers’ secrets exposed, 
Cards, Dice, Punchboards, Slot Machine, 
gata 10c. Book Co., Box 671, St. Louis 
MO 
MAGICIAN’'S Headquarters 
lustrated catalog, 25c. Kanter's 
Walnut, Philadelphia 
a Tricks. Circular 


Yentral Station 1676 


MANUFACTURING 


216-page il- 
8-1311 


c ; Terr 
Toledo, Ohi 


y aan 





ulac 


MODELS 
] Bu 


tics, 


mall lot mar 
l etc. Milburn, 
tucky 
MINERALS & PRECIOUS STONES 


GEMS, Agate, Minerals, Jewelry. Six rough 
gemstones—Emerald, Sapphire, Garnet, 

Topaz, Fireopal, Agate, $1.00 postpaid 

Catalog. Hill 0., Route 7-K, Salem, 

Oregon 

MEXICAN fluorspar 
reques A fallace, 
1e, Collings wood. 


BE wo TIPUL 





me Prices on 
ide Ave- 


speci 
18  Lawt 


trom 
wes 


removed 


$2.00. Le 





MISC EL LANEOUS 
CONTESTANTS ““Words-¥ 
in-Wo 


puzzle, off 
of contest 

Angl 
Angele 


Los 


“pox 44. 


Why? Gees hearing without 
drugs Relieving 
rie. C, Vancouver, 


DEAFNESS 
mechanical aids 
deafness. Johnston, 
Canada 
SEND 10c 
on Hard-t 


LOCATING 
oil wells 
Ju Bois 
aAiD- WOVEN 
Ble nkets. Beat 
ple. Casa C OD. 


SPRAY Pa 


Saltillk 


MANUFACTU RE Wine wit 
Liquor color. Plenty ki 
Richmond, Box 83, Fayette 
BLACKOUT amir lacque 
or imino owers, $1.00 pr 
Lumina, 16 W. 2ist, New York City 
BLACKBOARD protractors, 25c. Combi 
nation protractor, square, s, 50c. R. Wal- 
ut, Barnegat City, N. J 
RECEIVE gigan mail 
ples. Your n aan ir 
lists 10c. H yward 396 Broadw ay 
HEATING six rooms $20 yearly 
tion 10c. Rosenzweig, Route 
cinnati 
FREE literature how to 
treasure and minerals. 
tory, Palo Alto, Calif 
WONDERFUL Bargain N 
10c. Varanow, 343 E. 23, 


nai 
New Y or “7 
gnforma- 
1085, 
buried 
Labora- 


locate 
Fisher 


rt y Cataies, 
Net Ww York Ci 
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Plea 


GROW Beautiful Plant without Soil 
Water this plant ball, watch it grow. 25c 
coin. Soilless Grower, Box 812, Old Green- 
wich, Conn 
ANTIQUE Firearms 
erals—catalogue 10c 
trated.) Museum, Rut 
PRETTY girl vhotos. Large 
only $1. Arthur Sellers, 
cennes, Ind 
MODELS & MODEL SUPPLIES _ 
LEARN to enjoy your spare time. Get the 
greatest Scale Model Railroad Data Book 
ever published. Act quickly, and send 10c 
to Scale-Craft & Co., Libertyville, Il] 
Dept. P. S 
MODEL Railroaders, send 
Mode! Railroader Magazine and 32-page 
booklet, “‘Your Model Railroad Model 
Railroader, 1563 W. Pierce, Milwaukee, 
Wisc 
SPEEDBOAT 20 
kit Miz 


cate 


Min- 


Illus- 


Indian relics 
(preteesly 
id. Til 


new select von 
Box 472, Vin- 





25c for copy of 


x7” completely pr refabri - 

Anogal 

tube, rudder, and i 

postpaid Be oco Berw 

POWER Models. Railw 
gine, steam and gasoline 

cessories, metals, tool B4 page catalog 

35c. Charles Cole, Ventura, Calif 

MOST complete Illustrated Catalog—" 
H OO’' Model Railroad Parts ever 

published. Send 5c for mailing. Selly, 1377 

Gates Ave., Dept. 803, Brooklyn, N. Y 

SHIP Model and yacht supplies, complete 
large 56 page Catalogue, I5c. Wm. Wild, 

510 E. llth St., New York City 

SCALE Model Ai and Railroad 
Circulars Free 2209 E 

Chicago 

TRAINS *‘O"' Catalog 25c *‘HO 
thers, 269 Erie, Milwaukee 

MONEY MAKING OPPORTU NITIES 


MANUPACTURE: For us or sell direct to 

homes and public buildings, a new in- 

tion, made from discarded tin cans. Re- 

; for 50 cents. Full aay and sam- 

», $1.00. Albright Speci . Burbank, 
if 


traction en- 
engines, all ac 


Kits 
75th, 


rplane 
HobbW craft 


10c. Wal- 





Remarkable drug- 
No manipulation 
ve correspondence 


apparat 
Metascience 


course 
DeLand, FI 
YOUR name 
Get free 
from a over 
Brooklyn, N 
MAKE 


5.000 m i 25¢ 
oppo = es galore 


Eastern -873—45th 


on 
samples 

world 
Y 


ormu- 
"3803 No 


mone} 


z, duplicat- 
ing comic car tisers. Com- 
ic-Ads, Argyle 
BOOKKEEPERS (experienced) for profit- 

able accounting work. Ralph Lee, Vicks- 
burg. Michigan 
*‘RAISE Earthworms 
ing home bu 
Research, 106A Broadway 
E — Money by mail at 
se. Hale . 233 So. 4t 
U 


for Profit’’. Interest- 
Bureau > 
Peoris 
_Det 

Salt. 


ness 


yme 


Eas 


OPP ORTUNI TIES Galore, giant mails 10c, 
sample mailing free. Harvey ‘Teeple. 

(PS), Decatur, Ind 
— Money by Ma Stamp t 
lam, 1123 Real ‘E tate Tr 


Ss facts 


Phila- 


ng League Membership Cer- 
y Bowler Buys. Sample 10c. 
! Third, Pittsburgh, Pa 
MAKE Mone py at Home by Mail. 
Box 1436. Long Beach, Calif 
MONUMENTS 


MONU MENTS—Direct Low Prices “Freight 
nteed. Free Catalog and 
es. Write Granite-Marble Factory, 
Oneco, Florida 
MOTION PIC — RE & SOUND 
EQUIPMENT 


Jamess, 








8- 16MM Fi 
enchaneed.. if 


ound, bought, sold 
ented everywhere 
Free catalogue (with sample art 10c). 
Garden Film, 317 West 50th, New York 
8-16-35MM FILMS. Bought, Sold, Ex- 
changed. Silent-Sound $2 up. Odd reels 
$1.50. Arts-Catalogue sample film 10c. In- 
ternational, 2120 Straus Brooklyn, New 
York 
AMAZING Hollywood Productions. Sample 
Scene, Lists, Dime. Erwine’s Labora- 
tories, Allentown, Pa 


silent- 
ilms 


mention Poputar Science MONTHLY 


NATIONALLY advertised 8mm 16mm 
movie cameras, projectors, films. Cash 
or terms. Send stamp for catalogue. Don 
—* S-739 Boylston Street, Boston, 
ass 
MONEYMAKER! ‘The World's 
Passion Play 16mm. and 35mm 
id or silent. Rent or purchase. Super 
than Oberammergau play. Hemenway F 
Co., 33-Z Melrose St., Boston, Mass 
MOVIE Camera Film 25’ double 8mm, 98c; 
100’ 16mm, $1.50. Also fast indoor pan- 
chromatic Ambassador 479-A Quincy 
Street, Brooklyn, New York 
DEVEL OP your own movies 
1 te instructions 15e 
1028 New York Ave., 


Greatest 
Specify 
ior 
ilm 


sour 


Complete il- 
Corona Lab- 
Brooklyn 


Management 
Sch 


— ARN Mov ie 


alog 
Y 


Project 
Give age 


ion, 
Theatre 01 
16mm _ bargain 

Northampton 


8mm 
679 


stamp _ for 
Sterling's, 


Free catalogue (sample 
Exchange, 961 Eastern 
New York 


8-16MM Art films 
10c). Parkway 
Parkway, Brooklyn, 
MOVIES for grownups. Not arts. L 
cloth, 10c. Jenkins, 392, Elmira, N. Y¥ 
FILMS, Cameras, projectors, etc. Peters, 
41-F South Fourth, Allentown, Pa 
SAVE 50 on Movies. Bargain circulars. 
Genera Company, Davenport, Iowa 
es BICYCLES & 


ue 


ists 


lens 





MOTORCYCLE. parts, accessories. Most 
complete stock. New & Used 

ize on Mail orders. What 

35 page catalog 10c. Whitman Motorcycle 

& Supply Co., 405-9 Southwest Blvd 

Kansas City, Mo 

MOTORCYCLES, reconditioned. New, 
parts and accessories. All makes 

stock. Bargains. Illustrated catalog, 

+ ae Motorcycle Sales, Kansas 
°o 


used, 

Large 
15¢ 

City, 


all 
10c. 


PISTONS—and Parts, New and Used 
models. Catalogue and Wings Pin 
Ballak, 811 N. 9th, St. Louis, Mo 


MUSIC, MUSICAL INSTRUMENTS 


MUSIC “composed to words Rhyming 
Pamphlet on request. Phonograph re- 
cording of completed song. Send poem 
Keenan's Studios, Dept. PS, Box 2140, 
Bridgeport, Conn 
= Piano By Ear! 
Sor Fascinati ng New 
Frolly wood ing 
Detail r 
715B Haas Bide 
Printing $5—100 
nging. Publishing 
Jer sen Fla 
- ~~ Popular Text Book, Scient 
1 g and Servi icing $3.00 
Pine lurst Ave jew Yor 
P HONOGRAPHS Repaired 
] day receive E 
ir New York 
lig Records 
Paramount MW-35 
Wil ceo-Barre, 
(TED! Lyr 
ange, publish 
Sti adi Os, Passiac, N 
LEARN Swing piano! Postal brings free 
folder. Christensen, 465 Kimball Hall, 
Chicago ee 
SONG Poems wanted. Free examination 
McNeil, Master of Music, 510-PS South 
Alexandria, Los Angeles. Calif 
PHONOGRAPH Records 10c 
Hoodwin Company, Dept 
Broadway. Chicago 
‘PIANO By ear. Free booklet. Write Day- 
V-Way, Dept. 8-B, Dearborn, Mich 


OLD GOLD, ‘STONES PRECIOUS 





Write Your Own 
method by pop- 
Pianist-composer 
toda) Harmony 
Los Angeles 
Composing, ar- 
Auto-Litho Co., 


Free 
iouse 


MU 4 


Pia 
owe, 


10¢ atalogu 

[ East Market 

Penna 

melodies for songs 
sell Superior 
J 


We 
Song 


ri 
cs 


Free list 
PS. 4419 





GOLD | $35.00 Ounce—Mail old gold teeth, 
iamonds, jewelry, watches—receive cash 
by return mail. Satisfaction guaranteed 
Free information. Dr. Weisberg's Gold Re- 
fining Co., 1500-B Hennepin, Minneapolis, 
Minn 
ELGIN 
money 


Plymouth 
N. Y. 


Waltham Watches $3.50. Make big 
Free watch and jewelry catalog 
Jewelry Co., 163-B Canal St., 


Gold, silver, plat inum, di ia- 
mercury etc Ship! Simon's 
353 Old Arcade, Cleveland, Ohio. 


WANTED! 
monds, 
Jewelry, 
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OLD STAMPS WANTED 


I WILL pay $100.00 each for 1924 Ic green 

Franklin stamps, rotary perforated elev- 
en (up to $1,000.00 each unused). Send 6c 
today for large illustrated folder show- 
ing amazing prices paid. Vernon Baker, 
(23-P.5.), Elyria, Ohio. 


PATENT ATTORNEYS 


INVENTORS: Take first step toward pro- 
tecting your invention—without obliga- 
tion. Write for Free *‘Record of Invent 
form for establishing date of invention and 
Free “Patent Guide for the Inventor 
telling importance of prompt action, con- 
fidential search service; how to sell inven- 
tions; convenient payment plan. Send 
Patent Guide’ and Record of Inven- 
tion form today. Clarence A. O’Brien 
Registered Patent Attorney, 22B-C Adam 
Building, Washington, D. C 
INVENTORS: Wri immedi ately for 
free books, ‘Paten Protection and 
Selling an Explain many 
interesting points t entors Evidence 
of Invention form enclosed. Reasonable 
fees, forty-four 
risk of delay 
Co Regist d r 
Victor Buildi 7 1. D 
INVENTORS: Before disclosing your 
vention to anyone send for Form 
dence of Conception Schedule of Gov- 
ernment and Attorneys’ Fees’* and instruc- 
tions. Sent free. Lancaster, Allwine & 
Rommel, 413 Bowen Building, Washing- 
ton c 
INVENTORS 





two 


experience. Avoid 
Victor E\ 


Patent yur Invention. Se- 


ton, 
INVENTORS 


Prompt action 
ice. L. F. Randolph, 
Cc 


free copy my 72- 
Reasonable terms 
Confidential, personal serv- 
Dept. 340-A, Wash- 


Send for 


free. Highest refer- 
es. Best results. Promptness assured 
Ww mn E. Coleman, Patent Lawyer, 724 
Ninth St Washington. D. C 
“INVENTOR'S 
100 mechanical movem nformatian 
about patenting. selling inventions. Frank 
B. Ledermann, 154 Nassau St.. New York 
PATENT-Part ar and Blanks, free 
mailed. Sterling Buck, P-Hotel Plaza 
Washing t« DC 
—_— 
PATENTS 
WE Successfully sell inventions. patented 
amd unpatented. Write us, if you have a 
Tactical, useful idea for sale. Chartered 
nstitute of American Inventors, Dept. 3-B 
Washington, D. C 


PATENTS FOR SALE 
ROTARY inter 


PATENTS— Booklet 


Guide ’ containing 








Ke rhb e — M 





PERSONAL 
WIN prize mone Booklet 
Contesting ws how 
Bulletir r LO ) pr 
World Pub I 
Chicago 
DEVELOP M 


COUGHING hestcold 
Quick pleasant Relief 

Remedy Famous d 

prepared. Big Saving 
able, 866 Irving Park 


s $1 pe 
480 E. Mair 
reduced five 
even days. No redux ; 
tion diets. Free 48-page reduc 
Be x 19, Station A, New York C 
PRACTICAL Methods to Insure 5S 
and Information 40c, J. J. Vor 
clova, Ohio 


MANY 
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REALISTIC mn age certificate, for mar- 
couple » do not have suitable 
for framing. Two color. Quarter, 

Associates 2. Altoona, Pa 

REMOVES dar airy stops skin itching, 
anteed a, dollar, Mechanic's 
Formula, dollar, Box 921, Ham- 
vit 

NERVOUS? Conquer fear, worry, 

ness! Free, special information 

Englund, Box 335A, epwees, Mic 

LEARN Ventriloquism. 3c amp brings 

particulars. Smith, Box 200, ‘sol Bigelow, 

Peoria, Illinois 

CONTES TANTS 

der Miscellaneous 

Research, Los Angele 

LOWEST prices 

Silvertex, Texide; many others 
tails. Star Products, Buffalo, N. 
PHOTO FINISHING 
35mm, ARGUS, Leica, etc., (except “‘Mer- 
cury’’) 36 exposure rolls, fine grain de- 
veloped (Eastman DK-20) and beautifully 
enlarged to 3” x 4” glossy prints, 90c. Car- 
tridge reloaded with Eastman Plus X, 35c 

18 exposure rolls, 55c, reload 20c Films 

permanently protected by revolutionary 

Cryolyte Process. 24-hour service. Satis- 

faction guaranteed Free a bags, 

sample print. Write Technifinish Labora- 
641-645 Brown St., Dept. 73, Roches- 

ter, N.Y 
READY-TO-FRAME 
Hand colored, 20c! 


bashful- 
John 


Puzzlers! See our ad un- 
Anglo-American 


X-cellos, 
Free de- 
Y. 


blades, Apris 





enlargements 5c! 
-from your negative 
16 reprints your negatives, 25c. Kodak roll 
developed with 16 guaranteed Deckled- 
Edge Velox prints, 25c! 36 exposure 35mm 
ll developed, Vaporated, enlarged to 3x4, 
$1.00! 3x4 reprints, 3c each. Immediate 
Service! Free mailers! American Studios, 
Dept. 312. LaCrosse, Wisc 
DOUBLESIZE Prints. Your roll developed 
and 8 doublesize prints 25c; from 116 
12 r 127 size negatives you receive 4x6 
inch prints All smaller sizes receive 3',x 
4 inch prints, 16 exposure rolls 50c; 12 
exposure rolls 35c. Reprints 3c each. ‘‘Our 
Guarantee Everlasting Hi-gloss Finish 
t service. Pacific Photo Service, 
an Francisco, Calif 
$1.00 val in 35MM 
fine grain vaporated 
deckled, embossed 
iteen exposures 


BIGGEST fini 1g 


36 expo 


Be z A404. 
nating amateur—8 expo- 
rinks each M iniat ire 
> times, 8 exposures 25c 
33MM 36 exposures 3x4 
“el ed quality 
to 1583-1st 


OIL coloring photographs a fascinating 

hobby or profitable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary, Send for free in- 
formation and requirements. National Art 
School, 1315 Michigan, Dept. 1721, Chicago 


FINER Finishi ing Specials, 25c. 6-8 expo- 

lis developed, your choice 2 prints 
arged print of each nega- 
Nationally known Moen- 
or quality. Moen Pho- 
La Crosse, Wis 


on Genuin 
ne Enamel. Superi 
to Service, 200 Moen Bldg 


PHOTOGRAPHY for pleasure and profit 

Prepare at home. Common school edu- 
rati sufficient. Write for informat ion and 
American School of Photog- 
Dept. 1722. Chicago 


Pquireme 
rap! 1315 Michigan 


ROLLS 


EVELOP _ 
Z — 
44 No 


Georgia 


The Reliable Cc n 
wood Avenue Atlants 
FINERFOTOS guaranteed. Many ecor omy 
offers. Roll developed and 16 print 25« 
Request offer No. 2. Pinerfotos, Box 898-18 
Minneapolis Minn 
ROL LS developed, two prints each and two 
ree enlargement coupons, 25c; reprint 
pach; 100 or more, 1'2c. Summers’ Stu- 
Unionville, Mo 
IDEAL Photos beautifully finished wide 
border deckle edge, 25c, roll of 8 ar 
free enlargement. Ideal Photo Box 2255, 
Paterson, N. J 


M 


BEAUTIFUL enlargement from each 
ture on roll 25c. Cut Rate Photos, 

A-6, Janesville. Wis 

PROMPT Service! Roll developed. two 
prints each negative 25c. Hench Studios, 

Harrisburg. Pa 

16 OVERSIZE Deckledged prints and two 
enlargements, 25c. Owlphoto PS2, Weath- 

erford. Okla 

ROLL Developed, 
largements. 25c. Snappy-J Photo, 

vin). Syracuse, N. Y 

I BUY. Snapshot Details for 
Hansen, 3811 Ingersoll, Des 

lowa 


pice 
Dept. 


eight post-card size en- 
(Col- 


Stamp 
Moines. 





POULTRY & SUPPLIES 


BROOD Chicks Ear'y for big poultry 
profits. Learn successful management 
methods from America’s leading poultry 
magazine. Five years $1.00, one year 25c 
Agents wanted Poultry Tribune, Dept. 
C-56, Mount Morris, Ill 
LOW Factory prices on Poultry Equipment. 
Wire fabrics Free 100-page catalog 
Bussey Pen Products, 5176 West 65th St., 
hicago 


PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, LABE 
INDIVIDUALLY Designed Letterheads, 
2.95 thousand delivered. Anything quot- 
ed. Irelan Printing Co., 2427 Oakland, Day- 
ton, Ohio oe 
PHOTOCOPIES of diagrams, bluepri 
maruscripts, documents. 5, size 4x5. for 
50c. Write for details. Chrom oprint Co., 
120 Highland, Bala Pa 
GOOD printing, 
Price-list and samples 
Sicocan, 6348 Windham. St. Louis 
HAMMERMILL Letterheads, envelopes, all 
colors, 32 styles type. Free particulars. 
Woodruffs’, 217D Lewis, Duluth, Minn 
MIMEOGRAPHING Letters, Circulars 
Low prices. Samples. L. H. Cusack, Ful- 
ton, New York 
SNAPPY Labels, Pleasing wees Samples 
Harvey Label, Columbia Station. Ohio 
350 LETTERHE a. i velopes, circulars 
$1.25 each. Bus He Mt. Vernon, Ohio 
JOB Printing. Qui oy reasonable. Samples. 
Atlantic, Box 653-B, Rock Hill. S. C 


PRINTING OUTFITS & SUPPLIES 


PRINT your “own cards stationery, circu- 
lars, advertising. Save money. Simple 
rules furnished. Print for others, nice 
f unior outfit $8.25; Senior outfits 
5. Details free. Kelsey, Inc., T-8 
Meriden, Conn 
PRINT at home. lic will bring a complete 
catalog of presse type and supplies 
Peiffer & C ompany. "4 Col umbia St 
ark J 
PRESSES 
a Garza 
Mass 
NEW Type. 3 
123B, Jacks« 
INEXPENSIVE 6x9 Pr 
Free. Novelty Shop 
PRINTING Presses. Type. Supplies. Lists 
3c. Turnbaugh Service. Loysville. Pa 
PROFITABLE OCCUPATIONS 
ANNOUNCING new home study course in 
commercial baking. Good field. Nearly 
depression proof. Common s« hool education 
sufficient. Send for free booklet ‘“‘Opportu- 
nities in the Baking Industry" and require- 
ments. National Baking Institute, 1315 
Michigan, Dept. 1723. Chicago 
$5000 FROM Half Ac! re' Growing Ginseng 
Seed, contract lied. Crop bought 
Particulars 10c Reset ated Growers, Dept 
2, St. Norbert Manitoba 
bea e Q 1€ 





lowest price, quick service 
State business 





ting Press. Details 
Down } La 





GROW 
lar, gar: 
fessional 
Company 
$40.00 WEEKLY 
rooms for u fr 
Patent 331583. free 
can, 169Y Yonge Canada 
RAISE Guinea Pig t isar needed 
We supply breeders buy the you 
Free details. Research Co., 2436 W Yc ik 
St.. Philadelphia. Pa zy 
MONEY Raising Rabbit Investigate 
Folder 10¢. Close’s Rabbitry, Tiffin, Ohio 
RADIOS, SUPPLIES & INSTRUCTION 
RADIO Hints, 32 page lesson, 10 Su- 
preme Publications, 328 South Jefferson, 
Chicago 


in cel- 


etc 
lite Queen 
canada 
mush- 
Dominion 
ea “North Ameri- 
Toronto 





POPULAR SCIENCE 








RARE COINS 


TOP Prices paid for rare Lincoln and In 
dianhead pennies. Also rtain other 
American and foreign coins today to 
accumulate all money hi you believe 

> 2 > for coms 
cata) a I pay. Alan 
l Sedalia, 

$5.00 to $500 EACH 
Old or Odd Coins. Keep ail until posted. 
Send 10 cents for Illustrated Coin Value 
Bo ok. 4x6. Guaranteed Prices. 35 years in 
business, Coin Exchange, Sox 31, Le Roy, 


maid for hundreds of 


FREE! Foreign Coin, banknote and large 
90-page illustrated coin catalogue to ap- 
proval service applicants. Send 3c postage. 
Up to $20 cash paid for Indian head cents. 
All dates wanted. Buying list 10c. Tatham 
Coinco, Springfield-D50, Mass 
WE buy Indian Cents, Lincoln Cents, Old 
Money. Highest Cash Prices. Send 10c 
today for New 1942 Catalogue of prices we 
pay for All Wanted U. S. Coins. American 
Rare Coin Co., Dept. 4, Transportation 
Bidg., Chicago. 
PRICE List of U 
cessories, 10c. 
tations. James 
Chicago 
COMMEMORATIVE $'2 
coln, Stone-Mounta 
Cleveland, $1.00 each a 
25c. Norm Shultz, Salt ‘Lake. 
WILL Pay $15.00 Each for Certai ait 
Pennies! Indianheads $100 00; Dimes 
$1,000.00. Catalogue 10c. Federal Coin Ex- 
change, 2-PS, Columbus, Ohio » 
10 INDIAN Head cents, different dates, 
also prirelists, 35c. Schultz, 1053°4 Rich- 
wood, Cincinnati, Ohio 
WE purchase all Indianhead pennies. Pur- 
chasing catalogue 10c. Greenwood, 398 
Broadway, New York. 
RUBBER STAMPS 
3 LINES 27c; Cushioned, indexed, 35c; 
Signatures, $1.50. Printrite, Wauwatosa, 
Wis 
ONE Line 15c, 2 Lines 25c, 3 Lines 35c. 
Excello, Box 500, Shreveport, Louisiana 
CUSHIONED, 2 lines 25c. 3—35c. Ours are 
better! Ad-Crafts, LaCrosse. Wis 
CUSHIONED, 2 Lines 25c 
pary, Box 412-P, East Pittsburgh, Pa 
SONGWRITERS 
WANTED. Poems, to be set to music. Sub- 
mit for consideration. Transcription rec- 
ords made. Rhym Pamphiet Free. Kee- 
sae Studio, PS, Box 2140, Bridgeport, 
nn 


ls and Ac- 
2500 Quo- 
S. Dearborn, 


Coins, Bil 
Illustration 
Randall, 341 


Columbian, Lin- 








SONG Hits! Song Poems Wanted. Free re- 

cording if accepted. Write for Free De- 

Luxe Rhymer. DeLuxe Music Service, Box 
3163-R, Bridgeport, Conn 

SONGS—Sor 1g Poems Wanted. No Char ge 

Ss. Free exam ination. Holly- 

Studios, 87L15 Preuss 

SONGWRITERS: Send poems for offer and 

Free Rhyming Pam iphl et. Phonograph 

records made. Vanderbilt Studios, Box 112- 
AJ. Coney Island, N. Y. 


Poems wanted. Free exam 
Neil. ha my’ of Music 
Alexandria, Los Angeles Calif % 
SONGWRITERS: Write for free booklet, 
profit sharing plan. Allied Music C 
5 Cincinnati, Ohio 
for Free Book— 
Salem, In- 


nation 


08 Reading 


SON( +}WRITERS Ww rite 
Song Poems. Variety. 


SONGWRITERS: Send poem for our offer 
and Free Rhyming Dictionary. Richard 
Brothers, 146 Woods Bidg., Chicago 
POE MS Wanted, submit for consideration 
ve Star Music Masters, 646 Beacon 
Bui ildir 1g, Boston 
SONG Writer's 
Song Bureau, 
dD. C 


shows how $1.00 
Washington, 


Course, 
Box 1907-P, 


song printed, recorded 


MUSIC Composed, 
New Jersey 


Reginald Belcher, Chatham, 
Established 1910 as 
SONG poems wanted for musical setting. 

Free booklet. Write today. Song Service, 
43-J Park Place, Brookl,n. N.Y 
eee) GOODS, GUNS, = NG 

CKLE, ARCHER 


SEND for = illustrated catalog of Law- 

rence leather belts, holsters, gun cases 
and other sporting equipment. George Law- 
rence Company, Portland, Oregon 





MARCH, 1942 


Federich Com- | 


510-PS South 


—~ Rods Profi table Pleasure 
ion Books, Fly Tying’’. 10c 
Mak: ng 10c. Materials Catalog 
Wilfmarths, Roosevelt, N. Y 
THROW Boomerangs! It’s Fun. And easy 
to learn nstructions included. Folder 
yours for asking. Mer Sporting Geode Co., 
Chrysler Building. New_York Y 
ARCHERY equipment: catalo = Mid- 
West Archery 2209-D East 75th, Chicago. 


STAMP COLLECTING 








NOTICE 
Readers answering ads offering Ap- 
provals receive a selection of stamps 
from which they may make pur- 
chases at prices indicated. Ten days 
are allowed for payment and return 
of undesired stamps. Otherwise ap- 
proval applicants become subject to 
Section 2350, Postal Laws & Regu- 
lations, 1932, providing penalties for 
obtaining property by false pretense. 











UNITED STATES Bargain. Here's an offer 
so stupendous that it is almost unbeliev- 
able: 52 different U. S. stamps ranging in 
age as far back as over sixty years and in 
face value as high as the dollar Wilson 
composed entirely of face different postage, 
airmail and commemorative stamps, noth- 
ing else. In addition 2 U.S 
pictorials. We will send all these for on 
10c but only to sincere approval applicant 
In asking for approvals, please st ate 
whether you are interested in United 
States or foreign stamps or both. Approval 
Headguarters, Globus Stamp Co., 268- 
Fourth Ave., New York City, Dept. 217 
1941 PASSES In Review! Last Year's 
breath-taking Events previewed in our 
139 different Special. Hitler's Balkan Con- 
quest, Vivid Jugoslav-Grecian Pictorials; 
Pressure on Ankara, Turkish Mints; Vic- 
torious British Campaigns, Colorful Colo- 
nials; azis attack Russia, 21 Spectacular 
Soviet Mints; German dor ated Nations, 
scarce ench, Czech, Be an Dut 
Norwegian and Polish Issues, ‘“‘Remem ber 
Pearl Harbor,’’ typical Japanese Issues 
cataloging $3.34. and even 1941's Axis Is- 
sue picturing Hitler and Mussolini—Free 
Hold your bre th- all for 10¢ to =i 
plicants reque ig approy als. In 
Co., Dept. Y Fort Washington, N Y 
WOW! $10.00 Worth of “Pun for only 
500 Forei gn Stam ps, un 5 and 


10c! 
un- 
ceived from the c sone and ot her 
sources. Africa, So 2 ‘ istralia 
China, Philippines, Dutch I di es, and oth- 
er countries are represented, Includes a 
few commemoratives, airmails, and stamps 
cataloging up to 25c or more each! The 
biggest Package of Fun in Stampdom—and 
you might find somet g really valuable! 
Price only 10c to serious approval appli- 
cants! Money back if not delighted. James 
town Stamp Co., Dept. No. 5, Jamestowr 
New York 
GIANT Packet 136 All Different from Afri- 
ca, South America, South Sea Islands 
etc. Includes Nicaragua airmai 1, two scarce 
unusee United States cataloging ae, tri- 
ngle and animal stam ps n} >T 
Also includes fine collectior if 
British Colonies Charkari, Jamaic ca, 
hore, etc. an Inited States $4 
high values. Ly catalog price 
$4.00! Everythin yr only 5c to approval 
applicant ! My tam Dp Co., Dept. 55-A, 
mden, New York 


FREE! Unmatchable World Collection con- 
taining desirable British Colonial _— 
memorative issue complete. Valuable Sout 
American set exploiting colorful 4 
resources. Bi-colored pictorial issue from 
mysterious Indian Ocean Island. Rampant 
Lion of Bohemia issue, plus 100 different 
stamps, many from subjugated European 
Countries, only 3c to approval applicants. 
Friendly Filatelists, Box 4428S, Philadel- 
phia, Pa 
500 UNITED States for 10c! 500 US.A 
absolutely unpicked and unsorted—just 
as received from church Missions. Many 
varieties, including commemoratives, air- 
mails, high values up to $5.00 denomina- 
tion! Price only 10c to approval applicants! 
Money back if not delighted. Swan Stamp 
Co., Dept. 69A, Dunkirk, N. Y 
GIGANTIC Value: 80 all different U. S 
old & new issues 25c. Bargains in other 
a. Armour Stampco, St. Albans, 
Y 


over 


oasession | 


POSITIVELY Greatest Free offer—Latest 
Scott's International $4.00 Stamp Album 
covering entire World, contains 36,000 

illustrated, descripti ve spaces; Scott's 1942 

Standard $3.50 Cat talogue ‘Philately’s En- 

cyclopedia"’ absolutely Free to applicants 

for Foreign Approvals becoming customers. 

Plymouth, Dept. A-3, Bell, California 


60 DIFF. Mint Geo. VI Coronation poster 

stamps plus scarce Cayman Is., Leeward 
Is., Turks and Caicos, etc. 3c to approval 
service applicants. Tatham Stamp & Coin 
Co., Springfield-50, Mass. 


NEW Way to Exchange Duplicates! Be- 

come a participant of our Exchange Cir- 
cle and you can select leisurely at home 
without money from stamps sent to you by 
fellow participants. No dues. Write now for 
free information XV! Liberty Stamp Ex- 
change Circle, 30 East 92nd Street. New 


United States 


FRE tamps to Collectors 
Ir Docu- 


i nal evenue m Original 
ts neclu $ $4-$5-$10 Stamps 
us 40 page tre U. 8S. Price-Check 
List to U.S Approv: | applicants. Enclose 
Postage. Metropolitan Stamps, Dept. X, 198 
Broadway, N.Y.C 
vic TORY Packet Free 
Tanganyika 
Babyhead, Coron 
Airmail, Map 
Catalogue, all free 
Gray Stamp Company, 
Canada 
sc ARC E St ea 


Includes 
Bor neo, 


stamps 
Animal, 


Dept. PR. ‘oronto, 
Including Alaou- 
Epirus, Hyder- 
Sudan, Pana- 
everything 5c 
with appr ov als. lists included 
Tower Stamp C iy, 512-B Crescent 
Street, Brooklyn, } 
SENSATIONAL! Six 
diamond shaped stamps from Tannu 
lso Six rare Kat an (Philippine 
Governme ) r cat- 
and scarce 

y 10¢c to new customers 
San Francisco, Calif 
Smallest Airmail—Diamond and 
>» Stamp Magazine, 
your stamps, with 
ion of amps from scarce 
argain, 5c with approvals, 
Dept Little Rock, Ar- 


Pi aC ket 


beautiful giant-size 


WORI D sé 


langle Stamps 
abo magnifier to st 
large ¢ -ollect 
ri A 


l St amp 


$1.00 (Cat Price) for lc! Two mint U.S.A., 

20c; ‘queer countries'’ packet 

‘Manchuria, etc.); scarce set 

75c. Everything for only one 

cent to approval applicants! Garcelon 

Stamp Company, Box 418, Calais, Maine. 

SMOKY Mount ain commemorative sheet. 
np issued, and 33 U 

atives, airmail, reve- 

To approval appli- 

Stamp Company, 


84c _FOR Nc hing 
s Nps cat 
ed ‘bargais ] 
e names of three frie 
Frederick C. Pitts« 


tamp: . Framingham, 


Mas 

SAMOA: Victoria; 
jatal! Barbados 

irkhari; * 


Nigeria; 
Jamai- 
Lux- 


Quee! land 
Newfound ne ap 


iT i vy 5x 
ith approvals. S 53- Cc Web- 
ster Avenue. Brook 


SP EC r ACULAR! $0 Different Bri 
ls ily xc! Other _bargs 


uldwell Ave., New York 


55 DIFF ERENT diar nor ids, triangles. com- 

ratives, airmai British Colonies 
1¢ $1.25.) 3c Approvals. Parker 
Service, Box 471, Monroe, Mich- 


POSITIVELY Fre 


Philatelic 
igan 
Scott’ latest $5.00 

International 1p Album or 1942 Cat- 
alogue—to appro\ applicants becoming 
customers Claire's, 7402 Bayparkway 
Brooklyn, New York 


FREE—World’s only Octagonal (eight- 
sided) stamp and Royal Visit set com- 
plete to approval applicants Charles 
Cleaveland, 806 Nerth Humphrey, Oak 
Park, Ill 
SEYCHELLES, Nejd, Caymans, Manchu- 
kuo, Brunei, Turks Caicos, British Solo- 
mons (Cannibaland). Everything 3c with 
approvals. Viking, 130-P Clinton &t., 
Brooklyn, Y 
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20 DIFFERENT 
tives and 50 different ritis Poloni R. 5S 
for 3X 
Paim 
Florida 


McGrego 
postage > appr Miss 
Stampco Sey bold BI idg 
wappers, dime 
33 Different Denver, Colorado 
tary magaz 


ic postage 
oC 


FINE Approvals, freshly mounted. Fast, 
personal service. Tell me what countries 
ey) prefer and ll send their stamps 
Milton Skinner East Ocean 
Beach. Calif . 
206 DIFFERENT t i id i . 

Ha Cochir ' " , 0 DIFFEREN 
. ide t , . $1.00. Cha 


new ¥e 


STAMP Desailers—-Your ad in this column 
will _produce profitable business at low 
cost. Write for proof O K. Kelly. Dept 
8-1. 353 Fourth Ave. New York. N.Y 
CHARITIES t 


APPROVAL Book 
mount S 


66 DIFFERENT United 
Utecht 


proval 
Chicago 


FREE 


St 


a Airmail 


age fir qua 
mole Stamp 
Florida ICELAND 
% U gh value ly r d , Canada, 
valu 1 Apptiovs I ot 
gua Costa Rica 
Middletown 


OMPLETE set of U 
l7c to approv 
Framingham, Mass 


CHINA 100 
Pickering. Box 


45 DIFFERENT I 


6618 riheast 


APPROVALS lc 
a 951, Hattiesburg, 


EXCHANGE your duplicate stamps. List, 
Registrar Box 


1000 MIXED foreign 
4 \ 2 Plaza Stamp Co 


24 Airm 
2664 ‘Grand Cc 


Long TEN Crazy-sh aped 
provals. O. Kn 


amp Mart 


amp 


t approvals. Lorain Brown, 
Marion, Michigan 
300 DIFFERENT 
2000 $3.50 
Brooklyn 
CHINESE Airmail 
with 1g ] 
hnstown, Penr 


Fred Onken, 630 - 


lips nes 


§ ith 
mp Co., Station P. Box 43- K, Brooklyn 


7 SELANGOR, Tunis 
3 


al applicants. D. Fitts- 


Different, 25¢ 


7648P 


Kan isas City “Mo 


Pictorials only 2c BUYS two fine sets, 10 large pict 
Approvals. F. S, Compan Box 
oustor eXa “ 
LOW- PRICED Approval with valuable 
2166, free packet. Florida Stampco, Sanford 
200 WORLD wide 15 cents. Arthur Mantei, 
25c. Well worth sor 2012 Excelsor, Hopkins, Min 
Al = ¥ ur duplicates wanted We pay well. 
ptsch, Westville. Conn 
aay Approvals that satisfy. Neil Gron- 
berg. Box 5441S, Philadelphia, Penn 
7 BEST One cent approvals in America 
"ie Elvin Stanton. Niantic, Conn 
15 SETS 10c. JL Stamp Company 
wood Bivd.. York. Pa 
0) MIXED U.5S., old ar 
erby. Amherst, Ohio 
EXTRA value Newfoundlands, 15 dif 
Altore. 2068 Daly, Bronx, New Yor 


TATTOOING SUPPLIES 
START profit able tattooi 


busines i n 
», 651 South State. Chicago 


i new, 10c. Weath- 


1iff 





with reig 
mn Broadway rn 
"ree instruc 
~ Different Fair- “ - 
P.O. Box 3211. Phila TATTOOING Outfits, Supplies. Illustrated 
List Free. Percy Waters, Anniston. Ala 
at 0c. Ap- rATTOOING O write Today! Zeis 
rth Keeler. Studio, 728 I Rockford, Illinoi 


TREASU RE FINDERS 
Harr. & | MT-SCOPE Metal Locator fully guaranteed 
. sii and unsurpassed in efficiency. Time pay- 
ment plan, trade-in and accessories. Free 
, Ab- literature. Fisher Research Laboratory, 
Hand- | Palo Alto, Calif 
complete WANTED—MISCELLANEOUS | 
HIGHEST Prices for used Cameras, Binoc- 
ulars, Microscopes, Drawing Sets, Tools, 
any optical or scientific Instrument. Satis- 
faction guaranteed. Gordon's, 162-S Madi- 
son, Chicago 





hilippine 
Shop, 813 H 





Triangles 


600 50« 


1000 $1.25 
79th St., 





WATCHES 


WATCHMAKERS' Materials—Tools— 
Watches. Bought: Sold. Best prices for 
Old Gold. diamonds. Free Catalog. Ben 
Segal Company. Box 150, Chicago 
M. yam bique. Ur WELDING, SOLDERING " 
ttc., 5c. Luf- BUILD D. C. Arc-welder, without rewind- 
ing armature: Light Plant generators; 
D.C. Motors; Automobile generators. Plans 
$1.00 each. Welders Club, WB-3432 M- 
Mart, Chicago 
- MAKE 300 
Approvals Plans for 
Kansas City, Mis- Information dime 
Bellefontaine. Ohio 
A i Box SAVE 50 on A.C. Arc Welders 
Holgerson. Canton. Kansa 


lig others 
"Box 604- P, 


Iraq, Russia, 
approvals. Libby 





S. National Parks 
Welder for $25.00 
to 400 Amps. $1.00 
Hi-Point Electric, 


Plans. 








tell the advertiser that you saw his advertisement 


ADD TO YOUR STAMP COLLECTION NOW 


The Stamp Dealers whose advertisements appear in this section offer many attractive 
up an interesting Stamp Collection Write today to the advertisers whose offers interest you most 


in Popular Science Classified. 


to help you build 
Please 


“buys’ 








Bure Your 


fants Floctra Name Ftcher 


vatuat le tools from thieves and 
. «tro Etceher BURN 
on rmanentiy on 


a8 ng 
NO MONEY Rust 

niy $1.00 plus 

rilivery se 5 ¥ 
if mot delighted. Ele etre Name rere 
Dept. 8-603, 254 Robb St., Cincinnati, 


wow JACK TEAGARDEN- 


ly aMartin! 


It's easier to play, has bet- 
ter tone, and you ll make faster prog- 
ress playing the same horn leading 

professionals use and recommend. 
Opportunities for fun, fame and 
fortune were never greater! 
Hut —get started right —on the 
best instrument made a 
Martin. Easy payments. Send 
for New FREE folder also 
FREE photograph of Jack 
Teagarden Mention instru- 
ment you play or Prefer 


Saxophones * Trumpets « Trombones ¢ Cornets 


MARTI BAND INSTRUMENT COMPANY 


DEPT. P-3, ELKHART, INDIANA 


DO YOU OWN A 
RAILROAD? 


Here at last is a new and complete handbook for the 
Model Railway enthusiast Shows you how to save 
real money building and laying your own track, making 
an automatic signal system. constructing bridges, cul- 
verts, tunnels, stations, semaphores, water tanks, coal- 
ing trestles, roundhouses, turntables, crossing gates, 
The detailed instructions and diagrams in 
this great book make it easy 


EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


Tells you how to utilize every bit of available space in 
laying out your system. How to turn out smoke stacks, 
fire boxes, boilers, and wheels, in your own shop. Com- 
plete, easy-to-follow instructions for building a box car, 
gondola, refrigerator, tank, hopper, caboose, day coach, 
pullman, baggage, and observation car. Complete plans, 
specification, instructions, and scale blueprint for build- 
ing the popular Atlantic type locomotive 

Send only $2.00 for your copy of Model Railways or we 
will ship C. O. D. plus a few cents postage. Satisfaction 
guaranteed or money back. Address 


switches, etc 


Popular Science Monthly, Dept. 32 
353 Fourth Ave. New York, N. Y. 











Do you want 


.. to go to College? 
.. or to enter a Profession? 


(Such as Accounting, Architecture, Nursing, Dentistry, 
Teaching, Soctal Work, omens ay y Beauly Culture, 
Optometry, Embalming, Chiropody, Law, Medtctne, etc.) 














CASH IN BIG on the great build- 
ing upturn under way. Make a s . e,e 9 
ri more permanent material t Off P ti 
the kind demanded by your tra se or ge an ice OSI on: 
ie ter pig : rn fferir ] save 707 
lighter Weight, a id ome Ss! av ; To get anywhere, you practically MUST finish High School 
eg EI eye Arnage se... FIRST. You can complete our simplified High School Course 
Ge EEE . in SPARE time at home, as FAST as your Ume and abilities 
WE EQUIP YOU with line produc- permit. Equivalent to resident school work—prepares you for 
n machinery requiring only mod- college, pre-professional examinations, business, industry. 
Pst i nt Raw materials enter Standard texts furnished. Diploma. Credit for H.S. subjecta 
at one end int hed produc s emerge already completed. Single subjects if desired. Low tuition, easy 
rom the other. Big daily prod oo terms. American School, Chicago, est. 1897—endorsed by educa- 
KB, By PR BR tors. Finish your high school education NOW. Write TODAY! 
n face in over 
also DUNSTONE 


scnoare sow, sae ce PGS bese 


“ eys to Success > 
ymplete story 10 psen i i A . 
facturers are making t at ie) m _ Many Finish in 2 Years 
gre ir a — ater H se aoe a me me www 
€ ey rite todas American School, Dept. H-346, Drexel Ave. at 58th St., Chicago, li 
Gentlemen: Send me FREE information covering special train- 
W. E. DUNN MFG. CO. ing in subjects checked below. No obligation on my part. 
630 W. 24th St., Holland, Michigan ) High School Course CO Diesel Engineering 
Accounting and Auditing Co Drafting and Design 
Architecture and Building Liberal Arts 
Automotive Engineering O Private Secretary 
Business Management © Mechanical Engineering 
Aviation Radio and Television 
Electrical Engineering © Salesmanship 


Elec. and Gas Refrigeration ) Business Law 
Air Conditioning OC Retail Merchandising 





Hundreds of 
Easy-to-Work 
Jig Saw Patterns ea 


Full size patterns for lawn and garden ornaments e 
smoking stands, wall brackets, wall shelves, corner arpen ef > 


brackets, napkin holders, card baskets, lamps in all 


- 
shapes and si ilso hundreds of silhouette pat- d 
terns, x ul es 
All above patterns are described and illustrated y 
in our latest up to the minute lists, which we will - 4 vols. 


send on the recei t of 15 cents en 

Our patterns are full size especially designed so a a3 : f { per Bi 
they can be made on any type of Jig, Scroll or Fret - 
Saw. 

Send 15 cents today for our 1942 lists, 


WILD’S Dept. P.S., 510 East 11 St., New York City 


Vame 











inside Trade Information On: 


How to use the steel square—How to file and set 
eaws—How to build furnit: low to use a 
mitre box—How to use the chalk line—How to use 

rules and aecales—How to make jointa— arpent 

arithmetic—solving mensuration problems 
timating strength of timb« —How to set girders 
and sills—How to frame < nd reofs—How to 
estimate costs—How rile ouses, barns, gare 
ages, bungalows, etc.—How t ead and draw 
plane—Drawing up epecifications—How to ex- 
cavate—How to use settings 12, 13 and 17 on the 
- steel square—How to build hoists and ecaffolds— 
AND CHARLIE skylighte—How to build etairs—How to put on 
BARNET - interior trim—How to hang doors—How to lath— 
Why not play a Conn Saxophone, when lay floors—How to paint 

its exclusive, patented e 


out added cost? Choice of 
THEO. AUDEL & CO., 49 W. 23rd St., New York City 
«, 4 vals., on 7 days’ free trial. 12 O.R, 
sD Otherwise | will return them, 








Mail Audele Carpenters and Builders Guide 

will remit $1 in 7 days, and $1 r thly votil $6 is pas 

locking pivot screw maintains perfect N bligation unless I am satisfied 
adjustment, assures positive, light ac- 
tion. Plays easier, finer. Home trial. 
See Conn dealer or write for book. 

Cc. G. CONN, LTD. 

332 Conn Bidg., Elkhart, ind. 
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Are They Showing 


Popular Science 


On-the-Sereen 


at Your Theatre? 


Don't miss these interesting shorts . . . they're packed with information, entertain- 
ment... keep you pleasantly informed about wonders of science in the world today ... 
and how they help you in everyday living. Ask your favorite theatre manager to show 
Popular Science on-the-Screen. That's one sure way to catch these highly educational 


features. Or mail the coupon . . . we'll ask your theatre. 
From the N jewest Picture . 


Ci 


FRESH FOODS ALL YEAR ARMY AIR CADETS 


Machinery and speedy delivery get farm To train future pilots for Uncle Sam is 
products at the peak of ripeness to your the job of Randolph Field, “West Point 
table. See how in full color movies. of-the-Air.”’ See how. 


! 
j Please ask my Theatre Managers to book 


Produced in Magnacolor by Fair- d 
| Popular Science on-the-Screen 


banks and Carlisle with the co- 
operation of the editors of Popular | Theatre 
Science Monthly. Distributed by | Address. 
> > 2 
Paramount Pictures Mail to: Popular | Science on-the-Screen 
353 Fourth Avenue, New York, N. Y. 
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OT ATS 


EAM § Better Built 


Lower Prices 


All popular models, canvas covered. Light, swift, safe, 
strong and durable. Many color combinations 


Rowboats 


and up 
Most complete line ever offered, at real money-saving 


prices 
Outboard 

Boats 

$48 — 
and up 


THOMPSON BOATS HAVE FULL LENGTH 
SPRAY RAILS. KEEP PASSENGERS PER- 


This 
NAME 
Will Live 


" " 

We'ne ‘All-Out for Defense 
For this reason “CHICAGO” Roller Skates 
will be difficult to get for the present. But 
while we are devoting our efforts to na- 
tional defense and the preservation of our 
homes and all we cherish, the name 
“CHICAGO” on Roller Skates will live as 





FECTLY DRY AT HIGH SPEEDS ; 
SEVEN MOST POPULAR a symbol of Quality and Perfect Skating. 
Sidewalk—Rink—Dancing—Trick 


SAIL BOATS <3 1 and Professional Roller Skates 


i12ft. OLYMPIC . . 


15% tt. SNIPE. © > $230 an = 
16 ft. COMET ° + ‘Y C G 0 S C 
19 R: RapiomaL >: Sa é HICAGO ROLLER SKATE CO. 
19 ft. LIGHTNING | $ 5 ‘ 
21 ft. RED HEAD. -: : / Winner of WORLD’S Records for over 40 years 
These boats are complete, wi . 
sail. mast and rigging at price ’ 4435 WEST LAKE STREET CHICAGO, ILLINOIS 
qasted above " 
CATALOG FREE-SAVE MONEY- PROMPT SHIPMENT 
Please state the kind « 1t you are interested in (112) 
—_— + Two LARGE CE teense 
THOMPSON BROS. BOAT MEG. co. 
219 AnnS r a 119 Elm 
___ PesuTiao, wis. Eits Bool CORTLAND fi. ¥. 


FISHING : TACKLE 


ALL SPORTING GOODS lo JOHNSON 


LOW PRICES \ 
For sportsmen, big Free 148-page Catalog and ' \.) | Oe | = Hi ag iy \ KE Ss 


Fisherman's Guide. Contains Fishing Calen- 
dar. Every item top quality; money-back guar- 
antee. Fishing Tackle, Baseball, Golf, Tennis, 
Archery, Guns and Clothing. Typical values— 

$7.00 Split Bamboo Fly Rod, 2tips . .. . 

$4.80 One-Piece Solid Steel Casting Rod . . 

$4.25 Automatic Fly Rod Reel . - 

$1. S Nylon 25 yard Fly Line—Light ‘Amber 

‘ 














51.35 Nylon 50 yard Casting Line . 
61.20 Asst. of Bass, Spinner & Buckt ail, Flies 
1.25 Bleeder Casting Bait with 12 tablets. . . 


) l é 
Free Catalog =~ today tor big ittostrated Catalog] 4 NY if rf > > £ f F. og 
real money, WRITE TODAY for FREE 148-PAGE CATALOG, sfatement o aq = 
GAT EWA oF teen Goops — ii iil ; : : : 
eway Bidg., Kansas City,Mo.| Fewer Sea-Horse outboard motors will be built in 
— =| 1942. Those we do build, however, will be genuine 
Johnsons — DEPENDable. No material specification 
changes have been made which affect performance. 
None of the famous Sea-Horse features is missing. If 
you are interested in outboard motors—new or used, 
service or parts —see your Johnson Dealer. You'll 
find his name listed under “Outboard Motors” in your 
classified phone book, 
JOHNSON MOTORS, 500 Pershing Rd., Waukegan, IIL. 
Johnson Motors of Canada, Peterboro, Canada 
HANDY CHART of 1942 models. Fresh from 


the press. Complete data and specifications, 
Write for your copy today. 


*‘WHIZZER” Bicycle Motor. yon ee 4-cycle 14 h.p. SENT FREE! 
— 




















Bicycle structure not weakened. Center of gravity unchanged. 
Looks like motorcycle. Easily installed Further in formation 
Write Whizzer Sales or send $69.95 for immediate delivery 


Terms if desired 
SOREEER MOTOR SALES CO. 
9000 Sunset Bivd Los Angeles 
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WONDERS OlF ANIsIRICA 





KNIGHTS 
BETTER ARMOR 





THAT HEAT OF STEEL IS AROUND 
8,000 DEGREES _—— 
Sf LL BET YOU 
~~ THAT WAS 
THE TEMPERATURE OF 
YOUR PIPE BEFORE 
yOu TOOK UP 


WITH PA. 


THOUGHT 


WHAT HOLDS 
THE RIFLING INSIDE 
THE JACKET 7 


NOBODY KNOWS 
THE BENEFITS 
OF COOLNESS 

BETTER THAN A 


THAN EVER, 

CHUBBINS, AND 

THIS iS WHERE 
IT BEGINS 


MOLTEN IRON, 
READY FOR 
REFINING INTO 





IN RECENT LABORATORY 
“SMOKING BOWL" TESTS, 
PRINCE ALBERT BURNED 


DEGREES 
COOLER 


THAN THE AVERAGE OF 
THE 30 OTHER OF THE 
LARGEST-SELLING BRANDS 
TESTED— COOLEST OF ALL / 














THAT GUN IN THE HEATING PIT 
CAN SINK A BATTLESHIP 


THE 
HEATING 
EXPANDS THE 
JACKET SO THE 
RIFLING WILL 








YOU BET WE GO FOR ¥/ YOU CAN AFFORD 
PRINCE ALBERT @ ALL YOU WANT OF 
THE MILD, EASY-ON-* m ECONOMICAL 
THE-TONGUE BRAND. Y PRINCE ALBERT. 
PA. TOBACCO TASTES B iTS THE BRAND 
RICHER \\ GF OF NO WASTE IN 
ANY HARSHNESS — MAKINS’ SMOKES 
AND PA’S CRIMP TOO ~ NO SPILLING 
CUT PACKS AND Y OR BUNCHING —FAST, 
ORAWS BETTER J EASY-ROLLIN', GOOD- 


TASTIN' SMOKES ! 
y GOEL 
7 ’ 4 ~ . 


—_ 


Tur 
TL 





(ALBER JOY SMOKE 


NG Pipe AND 
& TOBacco 
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The U. S. S. Boxwood, one 
of the Navy's fleet of 160- 
foot boats detailed to lay 
and tend anti-submarine nets 








BARRIERS OF STEEL ACROSS OUR 
HARBOR ENTRANCES PROTECT 


a Ri SHIPS FROM TORPEDO ATTACK 
Controlled mines 
used for harbor e 


defense are the 
Army's job. Here 


loaded aboard an 
Army mine planter 


mines are being ? is \ ARBOR defense guarding anchored 
H . and tied-up ships-—constitutes one of 


the most important branches of mili- 
tary science today. It calls for anti-subma- 
rine nets and controlled mines, and such 
craft as are needed to lay and tend them. 
In each respect, vast improvements have 
been made since the last world war 

Harbor nets, often supplemented by na- 
tural obstacles and by blockships purposely 
sunk at suitable points, completely close 
the mouth of a port. Their floats support a 
mesh of heavy metal, extending all the way 
to the bottom and anchored or weighted 
sufficiently to prevent the entrance of an 
enemy submarine. Reportedly of as much 
as three-inch thickness, their close mesh 
stops both submarines and torpedoes. So 
that friendly vessels can enter and leave a 
port thus screened, a movable “gate” sec- 
tion of the net may be opened or closed at 
will 

The U.S. Navy already has developed 
special vessels designed from the keel up 
for the express purpose of handling harbor 
nets. If they have been turned out on 
schedule war restrictions on launching 
announcements preclude more definite in- 
formation—a fleet of from 70 to 90 or more 
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casion, assist in net-laying operations. Many 


net boats should now be in service. They 
of these 70 to 100-foot wooden craft, it is 


fall into three classes 
Most interesting of the new craft are the reported, have been built for the Navy. 
largest type-500-ton vessels intended for Others have been purchased from tugboat 
laying and repairing nets. From their over- operators and converted for Navy purposes, 
hanging bow gear to their rounded sterns, as has at least one purse seiner. 
they have an overall length of about 160 During the last world war, tugboats alone 
feet. The class includes ships named after served as hastily improvised net-laying ves- 
trees, such as the U.S.S. Locust, Borwood, — sels, in contrast with the specialized ships 
ind Gum Tree. So as not to interfere with now available. Likewise, gasoline drums and 
agoing men-of-war, many beer kegs have given way to large wooden 
it inland shipyards floats, to support the nets. 
pe of net vessel, resembling a No less advance has occurred in the art of 
ially equipped for its service, laying the Army's controlled harbor mines. 
f the net. A Pennsylvania In contrast with “contact” mines, the Army 
engineering firm has been mines distinguish between friend and foe. 
for many of the Moored in submerged rows, they are set off 
electrically by observers in hidden case- 


onstruction of se 


lave been 


iird class of boats, mates ashore, just as an enemy vessel goes 
They also, on oc- by. Telescopes spot the location of surface 


ie 


cme Be Boe ~< 
tte Sie. 





CONTROLLED MINES ; > 
ARE SET OFF a. ean sa 
EVUECTRICALLY , _ (4 
FROM CASEMENTS LONG -RANGE 


» eo & 9 °9* @-8-6. 


» @ a-*s ~ 
GATE -TEN DING 
TUG 
a NET LAYER 


aed NETS 
GATE = STOP HOSTILE WARSHIP 


. VESSEL en SUBMAQINES 
ANCHOR 9 " 
y FOR NET ep asus 


NET LAYER 


7a 


~ 
WARSHIP 


OIL TANKERS 


POPULAR SCIENCE 





craft. But if a_ hostile 
submarine blunders into 
one of the mines, a bell 
immediately rings in the 
casemate. 

U.S. harbor protection 
by nets and mines is as 
vital as it is deemed 
strong. New kinds of nets 
have been developed, and 
new methods of net lay- 
ing perfected, including 
ways to keep the un- 
wieldy apparatus in 
position. And modern 
mine-planting crews can 
quickly transform a de- 
fenseless port into one 
that offers a deadly men- 
ace to hostile visitors. 
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These fast, Diesel ‘‘distribution-box" boats tend 
the electrical systems of harbor mine fields 

















Harbor mines are controlled from shore. Elec- 
trical connections through distribution boxes 
allow mines to be set off by pushing switches 


ANTI- SUBMARINE 

’ NETS EXTEND 
FROM SURFACE 
TO BOTTOM 


Our artist's conception of how steel nets, con- 
trolled mines, and shore guns protect a harbor. 
A tug tends the net gate to admit surface boats 


51 













On board his racing sloop 
Endymion, Douglas relaxes 
from the strain of build- 
ing warplanes for defense 








2,500,000 Worth of Planes a Day 


‘DONALD DOUGLAS set that as a production goal in filling 
orders for $654,579.973-26 in warplanes for America and her 
allies. And he is reaching that goal on schedule—just as he 


has always come through on every job that he has ever tackled 
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HE BUILT HIS ENGINEERING GENIUS INTO PLANES 
THAT ARE FIGHTING OUR ENEMIES ON LAND AND SEA 


By ANDREW R. BOONE 


NE afternoon in the early summer of 
1909, only six years after the 
Wright brothers were catapulted 
from Kill Devil Hill into the world’s first 
heavier-than-air flight, aslender youth named 
Donald Wills Douglas hurried over from 
Washington to Fort Meyer, Va., to catch his 
first glimpse of an airplane. For an hour, the 
famous brothers tossed wisps of dust up to 
test the breeze. At last they roared out over 
the corral, their chattering engine and beat- 
ing propeller frightening men and horses. 
Chance got the wide-eyed youth his op- 
portunity to be in near the birth of aviation. 
He had received an appointment to the U.S. 
Naval Academy, subject to a bit of surgery, 
and had gone to Washington a few days 
earlier to enter a hospital. A few weeks 
after observing the dem- 
onstration, he became a 
plebe, and celebrated by 
launching from a dormi- 
tory window a model 
plane put together by his 
own hands. The plane 
promptly smacked into 
an admiral’s cap as that 
officer strolled along a 
walkway outside. 
Thirty-two years later, 
the same Donald Doug- 
las on an early summer 
afternoon walked diffi- 
dently from a hangar at 
Clover Field, near Santa 
Monica, Calif., heard four 
powerful engines ticking 
methodically on the larg- 
est airplane ever built. 
The great bird was the 
B-19, a bomber capable 
of carrying a huge load 
of bombs across an ocean 
and returning home 
again. For miles in all di- 
rections, 100,000 people 
jammed the highways for 
a glimpse of another his- 


Latest triumph of Douglas 
design is the B-19, world's 
biggest plane. This striking 
view shows one of the out- 
board engines and one of 
the mammoth landing wheels 
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toric flight. Shortly, the pilot gunned the 
engines, and the B-19 soared into the sky. 
Between Fort Meyer and Clover Field, 
Donald Douglas in three decades has 
achieved world eminence in aviation. From 
the time he set out to build an airplane, in 
1921, until today he has never experienced 
failure. His passenger liners span the na- 
tion on 17 airlines, serve 52 foreign coun- 
tries on another 18 lines; cargo and troop 
carriers,dive bombers,medium bombers, and 
huge four-engine bombers from his factories 
are fighting for Uncle Sam and his allies. 
Every day a million dollars’ worth of new 
airplanes roll from his assembly lines. 
Although his designs have revolutionized 
commercial aviation and added mightily to 
our aerial defense, Douglas has everlasting] 
avoided the spotlight. He’d rather lose a 
tooth to the dentist’s forceps than make a 














Beginnings: At upper left 
is the Los Angeles barber 
shop office of Douglas and 
his early partner, David 
R. Davis. It was here that 
he designed his first plane 


«+ the Cloudster, pictured 
above as it took shape in 
a Los Angeles warehouse 
Streamlined and equipped 
with instrumcats, it was 

reconnaissance-type croft 


This is the finished Cloud- 
ster. Though it failed in an 
attempted nonstop trans- 
continental flight in 1921 
it served as the pattern 
for a Navy torpedo plane 


Jay, Douglas plants cover 3,338,100 square feet of floor space, by next June will reach 5,000,000. This 
$ a scene in one of the mammoth factories that are turning out a steady stream of planes night and day 
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Bronzed by frequent week-ends off 


speech 
the California coast on his racing sloop, he 
spends long days at a large desk in a small 
office where he devotes his engineering and 
business genius to planning new planes to 
fight our enemies 

As an engineer, he has won the coveted 
Collier and Guggenheim awards. From the 
business angle, his enterprises have shown 


a profit ever since he became a builder of 


iirplanes 20 years ago, from the two-place 


Cloudster, a biplane which introduced new 
techniques in streamlining, to his A-24 dive 
Army authorities de- 
“out-Stukaed the Ger- 
war 


bomber, so good that 
clared two squadrons 
man Stukas” in the recent 
games down in Louisiana 
Douglas is a “pilot's designer."’ Above and 
beyond his engineering skill, however, you 
find a single-mindedness rare in manufac- 
turers. When he left the Naval Academy in 
1912, his mind was focused on wings and 
skies. That autumn he enrolled in the Mas- 
sachusetts Institute of Technology, graduat- 
ing two years later and receiving immediate- 
ly a year's appointment as assistant in 
aeronautical engineering. Salary, $500 per 


large-scale 


annum 

Young Douglas moved rapidly during the 
next few years. At M.I. T. he helped build 
the first wind tunnel. Next year found him 
at the Connecticut Aircraft Co., building the 
first dirigible constructed in the United 
States, the D-1. Shortly Glenn L. Martin 
him to his firm as chief engineer, 
Douglas’ skill entered into the 
twin-engine Martin 
military aviation. 


brought 
and young 
design of the 
bomber, a landmark in 
Now only 25, he already 
had won national 
nition. Another jump land- 
ed him in Los Angeles, 
“approximately broke” but 
blessed with boundless con- 
fidence in his ability. On 
the West Douglas 
met a wealthy young man 
David R. Davis, 


small 


famous 


ICOL- 
recog 


Coast 


named 
owned a 
chine shop and wanted to 
Douglas 
idea of 


who ma- 
get into aviation 

sold Davis on the 
building a reconnaissance- 
type plane, streamlined 
and equipped with instru- 


ments. A few months later 


From his quiet office Douglas 
looks into a future in which he 
foresees a vast market for com- 
mercial planes to take the place 
of ships and other transport 
facilities destroyed in the war 
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the Cloudster, conceived on drawing boards 
hugging the wall of a small barber shop, 
was perfected 

I talked to Eric Springer, test pilot for 
Douglas and Davis when the Cloudster was 
born and today manager of the El Segundo 
plant, building A-24's for the Army and 
their counterpart, the SBD, for the Navy 
and Marine Corps 

“Doug knew where he was headed then, 
and he’s never given us a chance to forget 
You can think of the Cloudster, or any of 
the 150-odd models since, as a cocktail. It’s 
got to have the right proportion of all in- 
gredients before it’s served to a customer. 
Douglas ship,” Springer cpntin- 
compromise. Not the 


“Every 
ued, “represents a 
fastest, maybe, nor the highest-flying, nor 
will it carry the heaviest load possible. But 
it'll be a pilot’s airplane, combining speed, 
economy, and loadability.” 

Springer and Davis took off from March 
Field, the Army flying base in Southern 
California, early on the morning of June 25, 
1921, hoping to make the first transconti- 
nental nonstop flight. They reached El Paso 
ahead of schedule, when one bank of the 
timing gears failed just as they roared over 
Fort Bliss. Springer slid down to a dead- 
stick landing, and the attempt was written 
off as a failure when Lieutenants Kelly and 
Macready made the flight in a single-en- 
gine Fokker monoplane a short time later. 

The failure was only apparent, however, 
for the Navy shortly requested specifica- 
tions for a torpedo plane, inviting both 
American and European companies to par- 
ticipate. The ship was to fly from pon- 











400-horsepow- 


tons, and be powered with a 
er Liberty engine. From the data perfected 
in building the Cloudster, Douglas turned 
wut the winning design, of which the Navy 
This led to development of 
S. Army officers 


miles 


bought 61 c¢ 

i new series with which U 

in 1924 succeeded in flying 
; 


iround the worl 


pies 


25.000 


In 1932 the airlines 
depression, face 
ater com- 


ising their speed 
for those 


lay assengers 
ind cutting operating costs 

[WA officials decided speed 
I that other 

r must be 

r manutac- 


turers received requests for bids, one re- 
quirement being that the plane accepted 
must be able to fly from any regular airport 
in the country on one engine, proceed to the 
next scheduled stop, and have a legal reserve 
of gas remaining in the tanks on arrival. 
TWA awarded the contract to Douglas, and 
a new era in American air transport began. 

Douglas built the DC-1 for peacetime fly- 
ing. The ship upped cruising speed from 100 
miles an hour to 150. With a few changes, 
the production model became the DC-2. 
Shortly, improvements were incorporated in 
a third model, the DC-3. Whereas 186 DC-2’s 
were built, more than 1,500 DC-3's will have 
been constructed by early next year for the 


air lines, and for the U. S. Army for employ- 


DOUGLAS MILITARY PLANES 


U. S. ARMY 8-19 
Four-Engine Bomber 


U. S$. NAVY TBD 
Torpedo Plane (Devastator) 


U. S. ARMY B-I8A 
Two-Engine Bomber (British Digby) 


U. S. ARMY 0-46 
Observation 





ment as troop and military cargo carriers 

The DC-3 series gave world travelers their 
first taste of real flying comfort, and as they 
drew increasing numbers of passengers into 
the air, brought the lines out of the red. To- 
day these 25,200-pound planes, after five 
years without a major structural change, 
are still standard equipment. 

Sitting at the hub of a large engineering 
and manufacturing organization, Douglas 
can't poke his finger into every detail, but 
he guides the preliminary design of any new 
ship, whether transport or bomber. He leaves 
details to his experts 

Seated in the quiet of his paneled office, 
we might have been a thousand miles from 
the clatter of riveting and roaring of test 


engines just beyond the soundproof walls 
when I asked him to look into the future 

“Let's start with invisible bombing,” I 
said. “How high will the bombers fly?” 

Some of our plans must remain military 
secrets,” he warned, “but I can go this far 
Recently we have completed a ‘cold room,’ 
where the thermometer drops down to about 
105 degrees below zero. In that room we're 
testing oxygen apparatus, paints which we 
hope will not chip and flake in extreme cold, 
metals, and men.”’ The “cold room,” whose 
temperatures fall below those flyers experi- 
ence at the highest levels any plane today 
can reach, is the laboratory where he’s get- 
ting ready for stratospheric bombing 


Douglas considers the fabulous DB-19 to 


AND HOW TO RECOGNIZE THEM 
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U. S. ARMY A-20 
Attack Bomber (British Boston, Havoc) 


U. S. ARMY C-39 


U. S. ARMY A-24, NAVY $BD 
Scout-Dive Bomber (Dauntless) 


U. S. ARMY C-47, C-48, C-49 


(Commercial DC-2) Transport and Cargo (Commercial DC-3) 








epost which may usher in an era 
superbombers of which no more than a 
ialf dozen fighting airmen dared dream as 
cently as a year ago 
Suppose said, “we're asked to jump 
machine of 
big fellow might fail 
heading. The 
evidence on 
She is a 


from our 30-ton bombers to a 
200,000 pound The 
unless where we're 
B-19 fine supporting 
1 100-ton bomber 

» may embark on designs 


if carrying much heavier 


sight the stratosphere 


ilso has his eyes fixed on the 
He sees, first, shipyards 
macity turning out freighters 
several years, in his opinion, few pas- 
senger liners will be This leaves an 


opportunity for a tremendous aviation con- 


built 


struction program, 


Low fares,”’ he suggested, “should open 
t 


both pas- 
flying is 


up tremendous ocean trade for 
ind freight. Trans-oceani 
impetus now, and the long- 
will 


sengers 
receiving its 


bombers furnish the designs 


range 


This emblem on the administration 
building of the new Douglas black- 
out plant at Long Beach, Calif. 
symbolizes one of his greatest 
triumphs, the 25,000-mile round- 
the-world flight made by U. S. 
Army airmen in 1924 in two Doug- 
las planes. That achievement was 
the cause of the city of Santa 
Monica giving him the ground for 
his present No. | plant. Below, 
one of the globe-girdling planes 
passing a steamer in the Pacific 
on the first leg of the flight 


from which we may turn our assembly lines 
to long-range seagoing land planes.” 

Engineer, salesman, executive, financier 
Douglas is all these. But first he is a builder 
From his El Segundo assembly line attack 
bombers, A-24 and SBD, move on to the 
Army and Navy. The Santa Monica factory 
assembles DB-7 Havocs for the British and 
A-20's for Uncle Sam (similar to but better 
than Havocs), plus Army troop-cargo car 
riers. The new blackout plant at Long 

Seach turns out more troop-cargo ships, and 
mighty B-17E bombers developed by Boeing 
for the Army Air Corps. 

Soon after the newest plant at Tulsa, Okla., 
was dedicated in October, Consolidated B-24 
bombers, fabricated and 
the Ford Motor Company, were taking wing. 

Today Douglas employs 32,000 men and 
women. By June there will be 75,000 persons 
on his payroll, working in plants spread 
over 5,000,000 square feet. As I write, armies 
and navies, with such civilian customers as 
priorities permit, have swamped him with 
a backlog of $654,579,973.26, enough to keep 


him going at top speed for many months. 


subassembled by 
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How weather reports from 
unattended radio-sonde 
outposts scattered through 
the Arctic will be picked up 
by weather stations. The 
inset shows the appearance 
of one of the transmitters 
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Network of Robot Radio Stations 
To Give Arctic Weather Data 


OBOT radio stations, scattered across the top of the earth, 
will automatically transmit such information as tempera- 
ture, humidity, barometric pressure, and wind velocity, 

with the fruition of U.S. Weather Bureau plans. The automatic 
posts in the Arctic, where our weather is said to begin, will aid 
forecasters to anticipate conditions in milder climes. 

Now in the early stages of experimental development, the 
“radio sonde” transmitter will be a land adaptation of similar 
devices currently carried aloft by balloons, and will operate in 
conjunction with them. For terrestrial use, it will be sheathed 
in metal and mounted on a post. Each of the instruments is so 
arranged that its reading will affect the resistance of an elec- 
trical circuit, and, in turn, the signals periodically broadcast 
over a range of 100 miles by the self-operating transmitter. 
The equipment requires only infrequent servicing, which prob- 
ably will be done by airplanes. A central weather station on 
land or on an ocean-going cutter picks up the reports from the 
outposts, which are translated into marks on a moving sheet of 
paper by the recording receiver. Another use foreseen for the 
radio equipment would be in predicting river stages of streams 
which flood rapidly, and whose upper reaches are uninhabited. 
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Rescue Sled for Skiers 
Is Handled by One Man 


OREST RANGERS in California's Yosem- 
Fite National Park are using a recently 
developed rescue sled to bring in skiers in- 
jured on the snow-covered slopes. Infinitely 
superior to the old toboggans which required 
four men to handle and strained ranger per- 
sonnel, this sled is light and maneuverable 
enough for one man on skis to operate. The 
key to the efficiency of the new device is a 
rakelike apparatus on the back of the sled, 
which acts as a brake on downhill runs 
From the handlebar, with which the ranger 
pulls the sled, a cable runs to the brake. 
While it may be operated by a lever on the 
handlebar, the brake may also be set at any 
desired tension, so that in coming down a 
uniform slope speed be regulated with- 
uut the use of hands, leaving them free to 
steer the sled. Yosemite rangers spent three 
winters perfecting the new sled, with which 
they expect to be able to cope with the ever- 
increasing number of accident calls during 


the skiing season 


for skiers: a ranger 
straddles a bar and 
guides the sled down 
a slope by handlebars 


It even has a brake. A 
lever on the handle- 
bar cperates a cable 
to pull down a rake- 
like apparatus at the 
rear, as shown below. 
For descending a uni- 
form slope, the brake 
tension can be set to 
leave both hands free 


Refrigerated Trucks 
Deliver Frozen Foods 


FROZEN FoopDs today are being 
delivered straight to the house- 
wife in refrigerated motor trucks. 
Mounted on either side of the new 
trucks are compartments contain- 
ing freezing cylinders, in which 
subzero temperatures are main- 
tained by two gasoline-powered 
compressors. Refrigerated trucks 
capable of long-distance hauls as 
well as those of shorter wheelbase 
for door-to-door delivery are in use. 
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LIMEWATER BATH removes discolorations and 
loosens dust and grease from valuable documents 
to be preserved by the Barrow laminating process 


DRYING in the air on metal racks is followed by 
sandwiching the papers between very thin sheets of 
cellulose-acetate foil and covering with a tissue 


“TOASTING” in the laminator at a temperature 
of about 315 degrees F. softens the acetate foil, 
and rollers weld tissue, foil, and paper into one 
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Toasting” 
Old Reeords 


TO SAVE THEM 


RICELESS old documents, which time 
p and neglect have rendered almost unread- 
able, can be restored and preserved indefi- 
nitely by a new process. First, the paper is 
given a limewater bath which removes dis- 
coloration and loosens dust and grease. 
Next, it is washed in a calcium carbonate 
solution and placed on a metal rack to dry. 
It is then put between two sheets of ex- 
tremely thin cellulose acetate foil and 
covered by purified tissue a thousandth of an 
inch thick. Two pieces of tracing cloth are 
put on each side and the whole goes into a 
“laminator” which acts as a combination 
toaster and wringer. The toaster heats the 
covered document to a temperature of 315 
degrees F. This softens the acetate foil to 
plastic consistency, and the sheet is put 
through two rollers which exert a pressure 
of 1,000 pounds to the square inch. The ace- 
tate foil, the tissue, and the original docu- 
ment fuse together and the document is per- 
manently preserved in a dust-free, easily 
legible condition. 


THE RESULT is to preserve the document indef- 
initely, eliminate all dust, and make it more leg- 
ible by removing the discolorations it contained. 
No glossy, artificial finish is added by treatment 
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Tanks and Trucks 


Won't Run Without 


Fuel. Here Is How 


Our Soldiers Feed 
the Thirsty Mouths 
of Mechanized War 


By HICKMAN POWELL 








From here to the front. New Army five-gallon gos 
cons fill quickly and stack easily on fast trucks 


APOLEON'’S army traveled on its 

stomach. Gunga Din’s army fought 

on water. But in the modern army 
both of these prime necessities take a sec- 
ondary position. Soldiers can go through 
hours, perhaps even days, of action without 
eating or drinking. But let a mechanized 
column run out of gasoline and it stops 
dead. 

The Second Armored Division used 92,000 
gallons in one night's fueling in the Caro- 
lina maneuvers. A single light tank loads 
up 54 gallons at a time in its fuel tank. And 
a mechanized army comprises thousands 
upon thousands of motor vehicles—all with 
a healthy thirst for gasoline. 

Dispensing fuel to this myriad of units 
and their even more active supply columns, 
under the constant search of enemy ob- 
servers and bombers, is one of the United 
States Army’s most intricate problems. The 
big job lies in the dispensing of small quan- 
tities from the base source, which may be 
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A filling station on wheels, 
this trailer dispenser- will 
fill 509 gasoline cans in 30 
minutes, enough to load four 
2'-ton trucks. A pump draws 
from a tank car 90 feet away. 
Luminous dials help at night 


INTAKE HOSE 
ON REEL 


ANDO FILTER 


EXTINGUISHERS 


DISPENSING 
NOZZLES 
‘two on each reel) 


Fire /~ 


large tank trucks, railroad tank cars, or a 
seagoing tanker. 

The final unit of supply ordinarily is the 
now familiar five-gallon can recently adopt- 
ed by the Army. A 2'4-ton cargo truck 
will neatly hold 125 of these cans, and make 


This dispenser, still experimental, can be carried by 
two men. Pipe frame supports light gasoline pump 
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a load light enough to be trundled over 
rough terrain. Small tank trucks, with 750- 
gallon capacity, also have been developed 
for cross-country use. 

To get the gasoline quickly and efficiently 
into the cans the Army adopted a mobile 


Rectangular instead of round, the cans stack in 
speedy cross-country trucks without waste space 








consisting of a suction 
reels on a two-w heel 
up within 90 feet of a 
100-foot suc- 


dispensing device 
pump and five 
trailer. Drawing 
tank car, the dispenser runs a 
tion hose into the tank. Four one-inch dis- 
charge hoses, 100 feet long, radiate from 
the pump, each ending in a fork with two 
nozzles. Thus within a 100-foot radius, four 


hose 


the exper ment 


na maneuvers fc r 


dumps can be operated, the cans arranged 
in squares with fire-retarding trenches 
around them. At top efficiency this outfit 
can fill hundreds of cans in an hour. 
Obviously such a layout would present an 
attractive bombing target by daylight and 
could operate satisfactorily in an active 
sector only in the dark. For this purpose 


The basic unit of the experimental pipe line is a 
15-foot section weighing 48 pounds, light enough 


for one man to handle, strong enough to withstand 


heovy jolts. A 2'/2-ton truck carries 100 sections 


Coupling is accomplished in one operation with a 
single hinged assembly which is bolted into place 
with on ordinary socket wrench. A cupped gasket 
of Neoprene, made tight by gasoline pressure, pro- 
vides a flexible joint for use on rough terrain 




















INFLATED 





the pressure-control dials are luminous, and 
each nozzle is equipped with an ingenious 
whistling device which eliminates spilling. 
The nozzle is placed tightly over the can 
opening and, as the gasoline flows in, air 
is forced out through a whistle. Starting as 
a hiss, the sound gradually rises in pitch 
and, as the gasoline hits the neck of the 


Above, shut-off valves are spotted along the line 
for quick action if the experimental oscillograph 
wire shown at its side signals a break by bombing. 
Below, a booster pump under cover on a long line 


WaeSHUT-OFF 
VALVE. 
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can, it becomes a high warning twitter asa 
signal to shut off the stream. 

This dispenser efficiently fills a long-felt 
need, but near such an installation in the 
Carolina maneuvers was an experimental 
portable pipe line for the same purpose. 
Here was merely a tank car with a hose 
leading from it, and no sign of human 


Delivery at the end of the line. This is a 
flow test run during the maneuvers to deter- 
mine gallons-per-minute capacity of the line 
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PIPELINE CAN SUPPORT 


, ITS OWN WEIGHT 


THREE SECTIONS 


FILTER 
AND METER 








Dispenser nozzle whistles 
when can is full to aid at 
night or during bhackouts 
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Old and new in Army gasoline cans. The new at right is 


strong floats when full has three handles—oat center 
for carrying a single an. ‘at the sides for carrying two 














over two ends of pipe and bolts tight in one 
operation, holding the ends together firmly 
a flexible joint 

A gasket, made of oil-resistant synthetic 


activity. Some distance away, concealed 
in woods, was the pumping unit, and from 
there the pipe line ran off to a dump four in 
miles from the telltale tank. Here in hiding, 
with dumps more widely separated, was a rubber (Neoprene) and C-shaped in cross 
milker’’ with twice as many outlets as the section, fits under the coupling, and the 
portable pump. It could <liiseharge gas twice opening spans the pipe joint. When gaso- 
ind could conceivably operate line rushes in under pressure, it fills the 
cavity in the gasket and expands it into a 
The higher the pressure, 





as rapidly 

by day as well as night 
While still frankly experimental, this pipe perfect packing 

line could be quickly laid over any terrain the tighter the joint becomes. 

rate of 200 gal- Along with the pipe and couplings go 


ind deliver gasoline at the 
in centrifugal booster pumps, powered with 


lons a minute. With sufficient outlets on 
pump gasoline from a tank 20-horsepower gasoline engines. These are 
miles away and refuel an entire pursuit installed at varying intervals, which may 

be several miles apart for operations in fav- 


iirfield, it could 


squadron in ten minutes 

Development of the pipe line began about orable territory 
ten months ago at the Holabird Quarter- Assisted by a 
master Depot in Baltimore. Two young lieu to handle transportation, the proposed pipe- 
who had been Standard Oil engi- line company is divided into ten groups, each 
neers, were assigned to the development am with equipment on one truck and trailer for 
test of the pipe line. No two had a busier, one half mile of line--a load of less than five 
interesting time, and probably no out- tons, including a booster pump 

keener on its job than Company E rhe maneuvers gave opportunity for try- 

the 54th Quartermaster Regiment, as- ing many devices and gadgets. The line 
signed to work with them was laid across a fast-flowing river 1,100 
from com- feet wide, both on the bottom and on a level 
rubber 


company of truck drivers 


tenants 


more 


The equipment is all adapted 
roducts which can be produced in With the surface, suspended by a 

f three ponton. A rubber suit, inflated at the chest 
was found most 


mercial p 
quantity The basic unit is 15 feet o 
strong enough to hold 1,000 pounds and ballasted in the feet, 


inch pipe, 
useful for laying and repairing the line in 


pressure and withstand being run over by 
i truck, but weighing only 48 pounds, s« water. An oscillograph, designed to give 
that one man can carry it. At each end of automatic warning of the location of any 
a section is a flange, about ', inch thick, break, was found to need more work before 
over Which a coupling is clamped it was practical. With hose outlets cut and 

The coupling is what makes the line so welded in the field, a layout of 14 fueling 
easily installed and so versatile. It is a sin- hoses was installed on the pursuit-plane 
gle hinged assembly, which clamps shut fieid at Florence, S. C. 
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For laying the experimental pipe 
line across water, the Army tried 
out a rubber suit and ponton hose. 
The rubber suit, inflated at the 
chest, keeps the soldier afloat at 
the best height for attaching the 
line to the ponton. Neoprene was 
used for the hose sections across 
a stream in the experimental instal- 
lation. Laying hose on the bottom 
of the stream was also given a test 


When one considers the possibility that 
the United States may be landing an over- 
seas expeditionary force at some distant 
beach head, the versatile uses become even 
more apparent. Without port facilities, the 
A.E.F. would have to get its oil from a tank 
ship off the beach exposed by daylight to 
merciless bombing. 

The contemplated method is for the ship 
to pump 5,000-gallon tanks full of gas and 


float them ashore. The pipe line could be 
used for emptying these tanks, or in reason- 
ably smooth water it could be floated out 
to the tanker itself. Several lines could un- 
load a ship as rapidly as the fuel could be 
dispensed ashore. 

New plans like this, in addition to more 
conventional methods of supply, assure our 
mechanical monsters of war a steady supply 
of fuel when they rip into the enemy. 


At the First Army maneuvers, gasoline was delivered two miles through the experimental pipe line to a 


temporary field at Florence, S$. C. In action 





an entire pursuit squadron might refuel in ten minutes 








A balloon-built home. The concrete is sprayed on air-inflated hemisphere and semicylinder fabric forms 


Balloon Forms and Sprayed Concrete Speed War Workers’ Homes 


EMISPHERIC and semicylindrical bal- 
= rubberized cotton are being 
used as forms for molding concrete houses 
3uilt at the rate of 200 in 90 days, these 
houses offer a means of housing defense 
workers in small towns where accommoda- 
limited 
floor is laid 


loons of 


tions are 

A concrete about 23 feet in 
diameter with sections of pipe at the edge 
to anchor the flat side of the balloon, which 
is inflated to a pressure of one and a half 
pounds to the square inch and covered with 


Building procedure: Concrete floor is laid and the 
balloon form is spread and roped at edges. Next... 


Wire mesh is spread over bag, and window and 
door frames are placed. Into the mesh is now... 


\ , a) ¢ > 


iy 
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two-inch, 16-gauge wire mesh. Doors and 
windows are placed to form an integral part 
of the mesh shell over which an inch of 
strong, quick-drying concrete is shot by a 
special gun. This takes two or three hours, 
and 24 hours later the balloon can be re- 
moved. 

The outer surface is sealed by an asphalt 
compound and covered with an inch and a 
half of insulation, another wire mesh, and 
a final two- or three-inch coat of concrete. 
Painting and interior work are conventional 


. follows inflation with compressed air to pres- 
sure of |'/2 pounds. Special dusting powder is applied 


. sprayed quick-drying concrete which sets as a 
wire-reinforced shell. In 24 hours, bag is removed 





IS NEWEST 
MODEL SPORT 


Whirling dizzily, the model-plane 
tether flyer spins around on one 
foot every two seconds or less, 
handling controls much as a pilot 
does his stick, until his plane fin- 
ishes 16 laps, a measured mile 


Wires lead through guides on the 
left wing to a push rod which 
controls the elevator. Note the 
smoke sack tied to the fuselage 


Below, a view of the controlling 
crossarm on the underside of a 
model craft with its streamlined 
cover removed. This plane uses 
gasoline in a_ pencil-like tank, 
a battery, coil, and condenser 





NLY a few years ago, model air- 

planes were toys for children, with 

frail propellers turned by elastic 
bands—fragile craft that often broke into 
splinters when they crashed at the end of 
a slow flight. Now they zip 75 miles an 
hour in a tight circle, looping, dive-bomb- 
ing, and dogfighting, their movements 
guided from the ground by U-shaped han- 
dles and fine piano-wire controls. Tether 
flying is fast sweeping the country. Three 
hundred clubs have taken up the sport, with 
more than 20,000 men and boys flying scale 





Remote control, the latest kink in tether + in 
permits operation from outside the racing circle. 
The wires lead to a second control at the center 
which, like a pantograph, duplicates hand motion 
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models of swift military interceptors and 
bombers 
All sorts of stunts may be performed 
Double sets of wires produce wing-overs 
and fly ships upside down. Wires control re- 
leases for miniature bombs filled with tal- 
cum powder. One plane tows a 10-foot sign 
another sky-writes Operators engage in 
dogfighting, judges from the Army, Navy, 
ind Marine Corps picking as the winner the 
plane whose “guns” are most often in posi- 
tion to fire effectively 
At the first national championship races 
Long Beach, Calif., recently, 35 contest- 
60 planes took part in nearly 150 
first meet ever held 
sng Beach souped his little 
69.23 miles an hour. During 
onships, Bud Warren, another 
lifornian 
rh-wing 
100-n 
] ng started 
when Jim Walker 
inufacturer, devised a 
piano wires 
ped plywood handle to Eo 


ittached to a push 


r when the J- Model bombers ore controlled by three wires. two 
planes on an moving the elevator, the third releasing “bombs 


ugh guides in 
The rudder is 
lanes t 


I 
w 


—— 


This plane has its engine in the 
center of the wing, power being 
carried to the propeller through 
a ten-inch-long extension shaft 


At left, a high-wing cabin plane 
which flies at 40 miles an hour, 
looping and rolling. It weighs 
three and a half pounds, is pow- 
ered by a ‘4-horsepower motor 
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Booklike Kit for Book Shelf 
Holds Book-Repair Articles 


“THE Care and Feeding of Books” is the 
title of a novel booklike package contain- 
ing numerous articles for cleaning and re- 
pairing damaged books. Included in the kit 
are such items as a fluid for cleaning and 
preserving leather, an ink and stain eradi- 
cator, a tube of liquid cement, transparent 
mending tissue, erasers, sponge, and spatula. 
The package itself is bound in dark-red 
leather with gold lettering. The “book” 
is designed to stand between real books on 
a book shelf. 


Water Wide Areas Automatically 


With its three nozzles, this huge unit throws 406 
gallons of water a minute over a 350-foot circle 


AKING sprinklers and water 
M spreaders that irrigate everything 
from lawns and football fields to banana 
plantations, saving manpower as they 


work, is the calling of W. A. Buckner, 
of Fresno, Calif. His irrigators, con- 
cealed when not in use, pop up out of 
the ground when turned on. Or, set at 
one edge of a golf fairway, they roll 
themselves along under their own power 
to cover huge areas without attention, 
shutting themselves off at the right 
time. Entirely automatic, his sprinklers 
derive their power from water pressure 
which revolves nozzles to help dis- 
tribute the spray and simultaneously 
turn wheels, roll up cables, and perform 
other mechanical functions that are re- 
quired to make the apparatus move over 
the ground. 


MARCH, 


A reaction-type drive turns a drum to wind up cable 
to pull this unit and a one-inch hose across a lawn 


Another giant Buckner sprinkler. Quick-coupled to water 
pipe, it enables one man to operate it without a hose 








(My 
LS Mi 
Above. the !00-mile 


pady to go The top of the vehicle has 


cor re 
; the orrange 


been removed. below o show 


ment of the parts. Notice the cylinder position 


The |'2-horsepower engine being tested. Its ball-bearing- 
supported crankshaft permits it to turn at 17,000 r.p.m. 


100-Mile-an-Hour Midget Car 
Is Mostly Motor and Wheels 


VIRTUALLY a racing radiator, a midget auto 
that recently hit 102.5 miles an hour for a half 
mile is shaped like a teardrop. The car was 
literally built around its 1',-horsepower gas 
engine whose cylinder head and spark plug pro- 
trude from the front. The horizontal cylinder is 
tightly clamped to the aluminum-alloy body to 
dissipate heat generated as the motor clicks off 
17,000 r.p.m. Nine tenths of the vehicle’s 4'» 
pounds are carried by the front-drive axle, while 
the rear axle, shaped like a V, is anchored solely 
by a rubber ball. It is the creation of four Cali- 
fornians, Walt Cave, Ray Snow, P. I. Matthews, 
and Roy Imhoff. 


Portable Atom Sorter Goes To Work for Industry and Medicine 


sorter that helps indus- 

chnicians check quickly 

il content of materials was 

cently at a chemical-indus- 

chnically a “mass spectrom- 

t device first 1onizes 

1 chemical mixture such as 

ns are then “bom- 

hot throug! 1 curved glass 

Magnetic force acting from 

deflects some of the atoms 

lan others so that on reaching a slit 

f the tube only those of given 

gh. Varying the magneti 

of different known weights 

rough = the slit after which they are 

counted and classified by means of electrical 

meters. The unit is mounted on wheels and 
operates on ordinary house current 


Inspecting inside of atom sorter. Above man's 
wrist is end of curved glass vacuum tube 
through which atoms pass as a powerful mag- 
net deflects their paths according to weight 





Home Workshops Go to War 


TO HELP THE GOVERNMENT CREATE A VAST RESERVOIR OF 
POWER MACHINES AND SKILLED HANDS FOR FORGING THE 
WHAT YOU CAN WEAPONS OF WAR, POPULAR SCIENCE NOW IS REGISTERING HOME 
—— _—-s CRAFTSMEN. THE FOLLOWING ARTICLE TELLS HOW THE SHOP 
FANS OF ONE COMMUNITY ARE ALREADY AIDING THE NATION'S 
WAR EFFORT. TO LEARN WHAT YOU CAN DO, SEE PAGE 76 





DO FOR DEFENSE 


By ARTHUR GRAHAME whose vocational routine had been upset by 
the priorities program or otherwise, made 
HE $56,000,000,000 war program out- it a full-time job, a few of them even enlist- 
lined by President Roosevelt for the ing several of their acquaintances and set- 

12 months beginning July 1 calls’ ting up small shops. 
for the utilization of every mechanical re- In the case of those who hired others to 
source of the country. It is not the dollars help them, the contractor saw to it that 
but the machines and the craftsmanship labor laws and regulations were observed. 
that will mean success. Expansion of exist- Mr. Carlson is chief industrial consultant 
ing shops takes time and there will be only of the Pooling Unit, Division of Contract 
12 months in which to get our $56,000,000,- Distribution in the Office of Production 
000 worth. Undiscovered resources of men Management. He informed Washington au- 
thorities of his discovery with the result 


and machines must be tapped. 
One field has been discovered by Stanley’ that a survey is to be made in the United 


A. Carlson, president and co-owner of a_ States of what the British call the “Bits and 


New Jersey machinery com- 
pany. Mr. Carlson, who en- 
larged his shop force from 
20 men to 200 to make air- 
plane, gun, and bomb-sight 
parts, found even that force 
inadequate and began enlisting 
the home craftsmen living in 
the vicinity. He found 150 
of them within a short time 
men who had been making 
their living as silk workers, 
garage men, lace salesmen, or 
in other pursuits but whose 
fundamental enthusiasms found 
outlet in their own basement 
or garage workshops. 

These men, whose delight it 
had been to build model-rail- 
way systems or other compli- 
cated projects, became _ sub- 
contractors, turning out small 
gun parts or completing some- 
times only a single operation 
on some armament constitu- 
ent. Some took up the work 
on a part-time basis. Some, 


George Carell supervises the set-up 
of a lathe with turret attachment in 
the basement shop where he does 
subcontracting on defense materials. 
He has three men on his day shift 
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In the living room 
of his home in sub- 
urban New Jersey, 
Carell shows his son, 
George Jr., a toy 
battleship as his 
wife and daughter 
look on. When me- 
chanical work was 
just his hobby, he 
made his children a 
fine model railroad 


field of industry. Blanks for This is the exterior 
registration in this reserve army of of the Carell home. 
craftsmen will be found on other The side door admits 
pages of this magazine. Publicity authorized visitors to 
' » om seein move the busy shop. A 
campaigns will seek to inform owners } , 
€ idl h . a stenciled sign on the 
of idle the project an stair says: ''Positive- 
encourage regjster the ma- |y No Admittance. 
U.S. Defense Work" 


Pieces 


machines of 
them to 


chines for use should they be needed 


The names of those enrolled in this 


mechanical reserve will be available 
in the 100-odd field offices of the OPM and 
an effort will be made to get contractors or 
subcontractors to let out subcontracts them- 
selves, which would mean that they would 
have to call on manufacturers for 
assistance 

The machine-tool industry increased pro- 
duction from $225,000,000 to $425,000,000 in 
1940 and is operating now at an annual rate 
higher than $850,000,000, but the demand is 
insatiable because what is needed is tools 
in operation, not tools in process of manu- 
facture. The time element is dominant 

Nobody knows how many thousands of 
men there may be in the country who have 
been utilizing their mechanical skill chiefly 
for their own amusement, but there are a 
lot of them, and most of them have tools of 
their own. The experiment made by Mr. 
Carlson indi that their skill is of a 
high order. Accustomed, many of them, to 
working on scale models, their standards 
of accuracy are high. Some of the work 
which Mr. Carlson farmed out demanded 
machining to within two one-thousandths 
of an inch and his craftsmen did a perfect 
job 

“We have a great reservoir of vitally im- 
portant machine tools in home workshops,” 


small 


ites 
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Carlson says, “and they must be used. 
Manned by hobbyists and willing workers, 
they will help to give our fighting men the 
weapons they must have to win the war.” 

Mr. Carlson himself is a Middle West- 
erner, 36 years old, who studied engineer- 
ing for a short time at Lewis Institute in 
Chicago and headed East when his Chicago 
job sank in the depression. With George W. 
Bogdanffy, a Bulgarian who had served a 
three-year apprenticeship in a machine 
shop before coming to the United States at 
the age of 14, Mr. Carlson bought control of 
the machinery company shop. That was 
SIX years ago 

When the defense-production drive got 
going, they went after several of the big 
prime contractors and got subcontracts to 
make such bits and pieces as small tools 
used in the manufacture of machine-gun 
tracer bullets, metal parts for airplane pro- 
pellers, special airplane maintenance tools, 
small parts for ship fittings, and component 
parts for tank-gun firing mechanisms and 
gun and bomb sights. To handle this work 
they bought all the new and secondhand 
machine tools they could get hold of, opened 
an emergency plant in a near-by town 
and increased their working force. But in 
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spite of this expansion orders began to pile 
up. Even if they could find more machine 
tools—-which they couldn't—-they wouldn't 
be able to jam them into either of their 
plants. So they decided to subcontract some 
of their work. That didn’t pan out because 
they couldn't find any subcontractors. The 
defense boom was on in the New Jersey 
industrial region, and every back-street ma- 
chine shop had more work than it could 
handle 

Being both patriotic citizens and 
businessmen, Carlson and Bogdanffy hated 
to turn down work which the country need- 
ed and which wou:c bring them good profits, 
but there didnt seem to be anything else 
they could do. Then one day last spring 
Carlson had an idea. When John Lindstrom, 
a Swedish-born expert machinist who had 
worked in Carlson's plant for several years, 
came into his office on some errand, he re- 
membered that John’s hobby was experi- 
mental toolmaking and that he had a good 
lathe in a little workshop in the basement 
of his house. If he would agree to use that 
lathe to do at home the same work he was 
doing in the plant, it would make his plant 
lathe available for another machinist, and 
increase production by that much. 


good 
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An example of Carell's ingenuity is this small milling machine which he rigged up with a grinder to 
form a surface-grinding machine. He also installed a cooling system. Operator is Walter Drzewiecki 


He offered to pay Lindstrom his regular 
wages and overtime, and something extra 
for overhead. John was willing to try it, 
and went home with material for an order 
for parts which had to be machined to .002- 
inch accuracy. A few days later he brought 
in the completed job. In all the time he had 
worked for Carlson he'd never had any 
work rejected. But Albert Kuehn, the com- 
pany’s general superintendent and engineer- 
ing trouble-shooter, wasn’t quite certain 
how his sudden shift from a completely 
equipped plant to a basement workshop 
would affect his craftsmanship, so he made 
the inspection himself. It didn’t result in 
any tarnish on John’s record. The parts 
were perfect. 

Lindstrom continued to work at home. 
After he’d been at it for a few weeks he 
came into Carlson's office with a three-day 
crop of whiskers and a worried look on his 
normally clean-shaved and placid face. 
Carlson asked him what was the matter. 
He'd been doing a lot of thinking, John 
said. Ever since he'd been an apprentice 
back in Sweden he had been dreaming of 
owning his own machine shop. Now, maybe, 
he could make his dream come true. He 
had his lathe and a good small drill press, 





PM Wants ALL Home -Workshop Owners 


to Register for War Production 


ee 


contribution the home workshops of the 


| I is urgently necessary to find out at once what 
United States can make in the production of war 
materials 

To obtain this information with the least pos- 
sible delay, POPULAR SCIENCE MONTHLY is 
making a survey to be placed at the disposal of 
the Office of Production Management. All readers 
who are able to devote any time to work of this 
type are asked to fill out the registration form 
appearing on the four following pages. Please 
read the questions carefully and answer them 
completely. Do this at once. 

The reason we are making this survey is that 
the Government itself desires to have the fullest 
information relating to the home-workshop field. 
The facts will be tabulated and made available 
to the Government. The individual forms, when 
properly filled out, will then be distributed to 
the field offices of the Contract Distribution 
Division of the OPM, of which Floyd B. Odlum 
Is director. 

The purpose of the registration is to provide a 
comprehensive survey of immediately available 


home-workshop facilities—manpower, skills, and 
equipment. Only by making such a survey is it 
possible for the Government to formulate a 
nation-wide plan to utilize the tremendous indus- 
trial reserve power represented by these small 
shops. 

It must be made clear that no such plan can 
be prepared until the survey is completed. What 
we are asking you to do now —and all we are 
asking you to do — is to say that you will devote 
your skill, your shop equipment, and your spare 
time or full time to this work if and when the 
Government asks you to do so. 

It should also be made clear that this work is 
not to be contributed without pay. If it becomes 
possible to use your mechanical ability in this 
way, you will be provided avith the necessary 
materials and paid for the work you do, 

A remarkably successful experiment has already 
been made, as described in the accompanying 
article by Arthur Grahame. The same general 
method of procedure will be followed, as far as 
possible, in all the districts supervised by the 
field offices of the Contract Distribution Division. 





Continued from page 75 
and he had tracked down and 
rusty old milling machine and had done 
enough work on it to be certain that he 
could make it serviceable. He had a friend 
who was a good amateur machinist who 
wanted to go to work for him. He'd let his 

yard and turn his 


bought a 


ir stand out in the 
garage into a shop. If he went in for him- 
self would Mr. Carlson give him some sub- 
contracts? 

Carlson knows men 
ind | cs their 


work for 
language. He 


who 


him 


magnificent 
“Sure 
any 


knew that Lindstrom is a 
craftsman and a straight shooter. 
thing, John,” he said. “If you need 
money to get started, holler.” 

He'd found his first subcontractor. That 
evening he went into a huddle with Bog- 
danffy and Kuehn. They agreed that there 
must be other home-workshop enthusiasts 
in the vicinity, and that some of them 
probably had machine tools that were stand- 
ing idle, and that it would be worth while 
to try to find them. Next day this adver- 
tisement appeared (Continued on page 78 


At left, George W. Bogdanffy, 
vice president of the machin- 
ery company, explains a job 
to John Lindstrom. Formerly 
an employee, Lindstrom now 
is his own boss doing sub- 
contracting in a small machine 
shop in the rear of his home. 
Provided with blueprints and a 
sample of the part to be man- 
ufactured, he is supplied with 
material by Albert Kuehn 
(right), general superintend- 
ent of the company. He will 
the finished parts for 
is done 


return 


inspection when work 
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Work of this type, as in the case of the experimen- 
tal set-up, is done for contractors and subcontrac- 
tors, not directly for the Government. Because 
of this, home-workshop operators are freed of all 
red tape involved in so-called “direct procure- 
ment.” They are supplied with materials, so they 
do not have the difficulty of obtaining their own. 
They are also given various production aids, 
bookkeeping assistance, and other help by the 
concerns for which they work. 

The primary handicap that this survey is in- 
tended to overcome is the fact that contractors 
and subcontractors do not, as a rule, know of 
the existence of well-equipped home workshops 
in their own localities. This registration will 
build up a reservoir of ready, willing, and effec- 
tive help in every part of the country. Upon this 
reservoir the contractors and subcontractors will 
be able to draw freely at will. 

Please bear in mind that even the task of sur- 
veying available home workshops is a gigantic 
one. Because the task is so immense and because 
every one concerned is straining to increase pro- 
duction as quickly as possible, we ask that those 
readers who fill out the form do not become 
impatient. Aboveall, DO NOT WRITE, PHONE, 
OR VISIT the district offices to inquire about 
registrations. It will simply impede matters and 
cause confusion and delay. 

The thing for you to do — and do now — is to 
register. Headlines in every newspaper emphasize 


the urgency of the matter. It was never put more 
forcibly than in President Roosevelt's recent 
message to Congress on the state of the Union, 
in which he said: “We must convert every avail- 
able plant and tool to war production. That goes 
all the way from the greatest plants to the small- 
est — from the huge automobile industry to the 
village machine shop.” 

It may be that you have had valuable mechani- 
cal experience, but do not own any machine tools. 
Fill out the blank nevertheless, because the 
survey is certain to reveal much unused equip- 
ment that can be borrowed, rented, or bought. 
On the other hand, if you own a screw-cutting 
lathe or other first-class machines, but are not 
expert in using them, list them on the form. 
Perhaps some man may be found in your locality 
who can use your shop equipment. Even if you 
have no mechanical ability and no equipment, you 
can still help by calling this notice to the atten- 
tion of anyone you know who is a hobbyist along 
mechanical lines. 

Members of the hundreds of home-workshop 
clubs affiliated with the National Homework- 
shop Guild are especially urged to participate in 
this survey. Bring up the matter at the next club 
meeting, or have a special meeting called for the 
purpose. 

To win the war, men and machines must be 
mobilized in one great, all-out effort. Do your 
part by filling out the survey form today. 





WAR -WORK REGISTRATION FORM FOR HOME CRAFTSMEN 


Note: 


If you wish to avoid cutting these pages, you may obtain a duplicate of this S 


form by sending a self-addressed, stamped envelope to Popular Science Monthly. 


NAME. 


Please print or typewrite) 


STREET ADDRESS 
CITY OR TOWN 


COUNTY 


Age Occupation 


Position held 


Are you regularly employed, employed part time, unemployed, or a student? 


Check the schools from which you have been graduated. 


Grade school High school 
Correspondence school | 


College (major subject, 


What mechanical experience have you had? 


Vocational school 
course) 
) 


FORM CONTINUES ON NEXT PAGE ——> 





Continued from paye 76) in a New Jersey workers who didn’t have tools of sufficiently 

newspaper high quality to do precision work were 

Toolmakers, machinists, hobbyists, if given contracts to rough out parts which 

you have an idle machine in your basement were turned over to the better-equipped 
that you are w g to use in the interest craftsmen for finishing 

f national det ; at once giving Thirty-five of the 75 men who answered 

full particular to your equipment and the newspaper advertisement proved that 

abilities they could do work of the required high 

Seventy-fiv n me from all over quality. Advertisements in several other 

the surrot ling T of them from New Jersey newspapers added to the num- 

were hold- ber of home-workshop subcontractors who, 

ome from tex by using their particular talents and skills 

iad been thrown out in the way in which they count most heav- 

silk shortage. One of the ily, are in a very practical way helping to 

rs, Sam Pecorino—New Jersey beat Hitler. Some of them have found it 


rn of Italian parents was put in charge profitable to give up their usual occupa- 


ny as possible ot tions, hire helpers, and give all their time 


trar ry neo 


Armed with a and effort to what has turned out to be a 
“i wit decidedly worth-while business. More of 

ics Som them make war production an off-time job 

id to because they to which they devote anywhere from 25 to 

lequate machine tools; others 60 hours a week. Full or part time, there 

minutes’ conversation mace are now about 150 men engaged in the work. 

isiasm for national Home-workshop subcontracting is Stan- 

I iter than their skill ley Carlson's baby and he is an enthusiastic 

rience as amateur machinists father, but he admits that there is one as- 

lan was a possibility Pecorino de- pect of it which gave him a big surprise. 

sort of work he was best fitted Looking over the records for the past few 

, Showed him how to do it, and gave months, he found that the subcontractors 

him material with which to make a sample who do their work in basements and ga- 
If the part he turned out passed rigid in- rages have had a lower percentage of rejec- 
spection, he was given ,a contract. Some tions of work for inaccuracy or faulty 


n ‘ 
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Check which of these machines (or equipment) you can operate, and add any not listed. 
Grade Grade 


Metal-turning lathe Metal shaper 
Drill press Screw machine 
Milling machine Boring machine 
Welding (arc, spot, torch Heat-treating 


Grinding (surface, etc 


Note: After each machine or type of equipment you have checked, please add one of the 
following letters to indicate the degree of skill you possess: E for expert or foreman grade 
J for journeyman or average grade. § for semi-skilled or apprentice grade. B for beginner. 


Can you read simple blueprints 2 


What mechanical projects, articles, or parts have you constructed, either for pay or as a hobby ? 


If you operate a metal-turning lathe or other machine-shop tool, what is the minimum tolerance 


to which you are accustomed to work? 


FORM CONTINUES ON NEXT PAGE ——> 





craftsmanship than have had the men work- 
ing in the two main plants. “I did some 
careful checking before I believed that,” 
Carlson told me. “Having been in this busi- 
ness for a long time, I know how much 
training and experience it takes to make a 
first-class machinist, and it was hard for 
me to believe that a lot of fellows who never 
learned the trade and who have picked up 
all they know from building model loco- 
motives or making gadgets for their wives 
to use around the house are beating profes- 
sional machinists at their own game. But 
that is what they are doing.” 

One reason why the subcontractors are 
successful and enthusiastic is that they get 
plenty of codéperation and help from the 
company’s management. Every effort is 
made to give each man only work which 
he is equipped to do well and which will be 
profitable to him. When subcontractors who 
have proved their ability want to increase 
their equipment and have a chance to buy 
new or secondhand machine tools, the com- 
pany finances the purchase. When techni- 
cal difficulties crop up, Kuehn and Pecorino 
are available for competent advice and 
friendly suggestions. The subcontractors 
show their appreciation of this sort of 
treatment when there is a rush job to be 
gotten out. On several occasions, some of 
them have worked for 30 hours without a 


break. On most jobs, they are allowed to 
name their own delivery dates, and they 
nearly always meet them without any prod- 
ding. 

The two days that I spent making a 
round of the home workshops with Pecorino 
were interesting days. 

The first morning he stopped his car in 
front of a quiet-looking house in a quiet 
street in a suburban town. “This is George 
Carell’s,”” he told me as he led the way 
toward a side door. “He’s one of our best 
men—he does really beautiful precision 
work. When he answered our advertise- 
ment he was a salesman for an oil company. 
Mechanical work always has been his hob- 
by. While he was doing it for fun, he made 
his wife a sewing machine and a vacuum 
cleaner, and built his three kids one of the 
finest model railroad systems I've ever 
seen—and I know my model railroads. 
When he started with us, about the only 
equipment he had was a lathe, but he has 
picked up a lot of fine machine tools since 
then. He worked part-time for several 
months, made a good deal of money, and 
then started out for himself. Now he has 
three men on his day shift, and several who 
work for a few hours in the evening. He 
averages close to 18 hours a day himself. 
One of the best men is a hobbyist who was 
the manager of a New York lace-importing 


LIST THE MACHINES IN YOUR SHOP AVAILABLE FOR PRODUCTIVE WORK 





MACHINE 


SIZE, TYPE, AND MAKE CONDITION 








In case you are called upon to make parts or do special work for a Government contractor 


or subcontractor, how many hours a week could you devote to this activity, provided the 


materials were supplied and you were paid at a reasonable rate? 


FORM CONTINUES ON NEXT PAGE ——> 





Lindstrom put his car 
in the yard to make 
room for his shoo in 
the garage. At right, 
he is working at the 
small m 1g mac e 
in the center of the 
room. Below, he stands 
outside the shop with 
Mrs. Lindstiom and 
their two children 


John, 10, and Nancy, 7 


leading down to the basement, there was a 
stenciled sign reading: “Positively No Ad- 
mittance. U.S. Defense Work.” Up the 
stairs came the low hum of smoothly-run- 
house for a good many years. When the war ning machinery, and the faintly sweet smell 
started, he lost his job, but now he’s making of warm machine oil. We went down. Ex- 
i money with Carell. Here we are.” cept in a submarine, I've never seen so much 


good 
He ope ned the side door Over a stairway machinery in Continued on page 222) 
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Are you able to give instruction in machine-shop practice to others? How many 
hours a week could you teach? Could your own machines and equipment be 


used for such instruction? 





If you are familiar with any part or assembly of war matériel which you would be especially 


interested in making, please describe it as completely as possible 


List the names and addresses of other mechanically minded men who might be interested in 


enrolling for this type of work so that registration forms may be mailed to them. 


IT 1S URGENT THAT THIS SURVEY BE COMPLETED AS QUICKLY AS POSSIBLE. PLEASE FILL OUT THE FORM 
IMMEDIATELY IF YOU ARE ABLE TO HELP PRODUCTION IN ANY OF THE WAYS MENTIONED. ADDRESS WAR 


WORK REGISTRATION, POPULAR SCIENCE MONTHLY, 353 FOURTH AVENUE, NEW YORK, AND MAIL AT ONCE. 








Tanks Ride Across Streams 


on Portable Rubber Ferry 
Assembled in 20 Minutes 


PORTABLE FERRY for war tanks, 
recently demonstrated by U. S. 
Army engineers at Fort Knox, Ky.., 


speeds armored divisions across rivers at 
tactically important points where bridges 
are lacking or destroyed. Rushed to the 
scene in a special truck, the knocked-down 
craft can be assembled by practiced hands 
in 20 minutes or less. A telescoping crane, 
extended to full length, unloads heavy metal 
plates, which the truck crew puts together 
to form rigid decks for a pair of inflated 
rubber boats. When the decking has been 
lowered into place, the boats are fastened 
side by side and a runway resembling an 
automobile greasing platform is laid across 
them and lashed down securely. A tank 
lumbers aboard, and the ferry is ready to 
go. Hand paddles or outboard motors pro- 
pel the odd conveyances to the opposite 
side, while guide cables stretched from 
shore to shore keep them from being car- 
ried downstream with the current. Oversize 
balloon tires keep the trucks from bogging 
down in marshy or sandy country. 
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A tank aboard the U.S. Army's 
catamaran-type_ inflated ferry 
ready for a trip across a river 



































. to unload the sections of the two metal decks 


Assembled decks are lifted onto the inflated boats 






































Lines ruled upon the 
ground glass tell the 
observer when to 
snap the shutter for 
three overlapping 
pictures of a target 


The viewer of the 8-by-!0 
aerial camera. For stereo- 
scopic viewing, photos ore 
made in series of threes 


Prints of the three exposures are view- 
ed stereoscopically in pairs (Ist with 
2nd, 2nd with 3rd) allowing both sides 
of an objective to be studied corefully 
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balloon, for all the security it him 

3ut that ended with the first bomb on 
Pearl Harbor. Today no plane is too hot for 
an observer. And when faster planes are 
built, observers will fly them too. American 
observers have been getting their new 
methods ready ever since they were de- 
veloped out of British experience. All they 
needed was a little more training with their 
new ships to be ready to fly right into the 
jaws of the enemy to get the vital informa- 
tion without which there can be no victory. 

This article about new observation meth- 
ods begins with Howie Olsen, not through 
any intention to glorify him above any of 
the hundreds of other fine young fellows 
who will be doing a similar job, but because 
it’s a good idea to get these things down to 
human terms. War communiqués are cold- 
blooded things, but they cover the exploits 
of hot-blooded young men. 

When you hear that a fleet of American 
bombers has blasted the living daylights out 
of the Japs or Nazis at some far-distant 


gave 


Do You Have Stereo-Vision? 


TEREOSCOPIC interpretation of 
aerial photographs is one of the new- 

things in air observation. When 
viewed this way, three-strip overlapping 
pictures reveal tanks, guns, and other 
military objectives in relief, contrasted 
with natural and artificial cover which 
might hide them in an ordinary two- 
dimensional view. To speed the study of 
such photographs, the Army is training 
men to use stereoscopic vision with the 
unaided eyes. Here is a simple exercise 
worked out by the Engineer School at 
Fort Belvoir, Va., to develop stereo-vision. 

Make a copy of the figures below on a 
ecard. Then, holding the card vertical 
about a foot from your face, look beyond 


est 


This simple test will show whether 
you have stereoscopic vision, used 


point, just remember that some fellow like 
Howie was there first perhaps several 
times—to pick out the objective, to make 
photographs which would show the value of 
attacking it. 

Maybe he flew in the nose of a light twin- 
engined bomber, with a pilot and two gun- 
ners behind. Quite likely he flew over enemy 
territory all by himself, with only his own 
speed and marksmanship to protect him 
in a P-38 pursuit ship high in the substrato- 
sphere, diving down below the _ clouds, 
running off a series of photographs, and 
zooming upward again to high-tail for home. 

Going into the Army was about the last 
thing Howie Olsen wanted to back in 
1940. He had finished the course in com- 
merce at the University of Wisconsin in 
1939 and was an up-and-at-’em young busi- 
ness man of Madison. He had worked his 
way through college running a filling sta- 
tion; now he had two filling stations and 
also a good job with a firm of public ac- 
countants, traveling around the Middle West 


do 


Give Yourself This Army Test 


it at some distant object for about 30 
seconds. Without changing the focus of 
your eyes, move the card in front of 
them and look at the upper figures. You 
will probably see three truncated prisms, 
with the center one showing the effect 
of relief. Similarly, try shifting your 
from the distant object to the 
squares and dots. After practice you 
should see a third square with dot 
in the center and one at each corner. 


eyes 


one 








in interpreting three-strip photos 






































FIGURE 1 
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FIGURE 2 








erected beside the trailer pro- 
working space. The mobile photo 
ows the planes to advanced bases 


entlike lean-t 


Jes additiona 
phic unit fo 


iuditing the books of business < 

He wasn't interested in the military life, 
but when he felt his number coming up, late 
in 1940, he began to look around for a spot. 
About this time Maj. Paul D. Meyers was 
called back from New York to Wisconsin by 
Governor Heil to organize an air-observation 
squadron for the Wisconsin National Guard. 
Paulie Meyers was a Wisconsin football hero 
back in the days before and after the last 


orporations. 
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war. Howie had been a football and basket- 
ball man at Madison too, and Meyers asked 
him to join up. Howie jumped at the chance. 
So did a lot of other fellows. Paulie Meyers 
was able to pick his 115 enlisted men from 
1,500 applicants who were eager to serve 
under him. The 126th Squadron was green 
when called to active duty at Fort Dix, N. J., 
last June, but it had all the makings of a 
crack outfit. 

As a newly commissioned observer lieu- 
tenant—-not a pilot—Olsen soon found that 
he had an intensive course of studies cut out 
for him. To be an efficient observer, he had 
to know photography; he had to be able to 
handle radio, either key or voice. (There's 

of technique in talking through a little 
voice radio, and making yourself under- 
stood.) He had to master navigation, to 
know exactly where he saw activity or took 
He had to study meteorology 
ind practice gunnery. On a military mis- 
sion, the observer would be in charge of 
everything except the actual piloting of the 
plane, and he had to know his job from the 
roots up 

Above all, he had to understand what he 
seeing when he looked down from a 
plane on the crazy-quilt landscape moving 
below, not only to recognize it but also to 
understand it in terms of military tactics 
and strategy. He must know the signifi- 

ince of what he saw, and what to report 
back by radio to his base. That was new to 
Olsen, but as to understanding the landscape 
he had a head start. He had flown planes 
himself for 350 hours while he was in col- 


i photograph. 


was 
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lege. His roommate had been manager of 
the local airport, and Howie had made the 
most of it. 

It was only because he didn’t yearn to 
spend years in the Army that he hadn't gone 
out for training as a flying cadet. But now, 
as he began to learn the significance of the 
new developments in observation, he began 
to reconsider. When I last saw him, just 
before the declaration of war, he was plan- 
ning to put in for Kelly Field, so that he 
could combine his training as observer and 
pilot. It seems quite likely that he will be- 
come an observer-pilot. Certainly we are 
going to need plenty of them. 

Observation ideas were knocked galley- 
west in the first days of active fighting in 
Europe. Britain, like the United States, had 
developed a special type of slow, easygoing 


] Developing the film. The trailer darkroom has all the 
equipment of a complete studio, geared for high speed of 


2 Negatives are dried in a blast of warm air supplied 
by a centrifugal blower mounted inside this cylinder 


plane for observation, built to give plenty of 
opportunity to look around. Thought was 
dominated by the World War concept of a 
stabilized front, with planes used to observe 
the effectiveness of artillery fire and events 
close to the battle line. But promptly the 
British found that in a quiet sector of fight- 
ing, their mortality among observers ran 
at the rate of 60 percent a week. They had 
to recruit and train a whole new crop of 
observers, and put them in a new type of 
ship. That ship was a Spitfire, stripped 
down so it could carry plenty of fuel, and 
equipped with a fixed, automatic camera. 
The camera could see and retain far more 
informing facts than could a speeding flyer. 
And back at the bases, ingenious new meth- 
ods were developed to interpret the pictures. 

The plane used for training by the 126th 


3 In making prints, an elaborate system 
controls regulates picture intensity 


4 Prints go to an expert who marks points 
of reference for comparison with maps 





Squadron was of the old observation type, 


the O-47, a fine, well-mannered ship carry- 
ing three men—pilot, observer, and a rear 
gunner with a .30 caliber machine gun on a 
revolving mount. It was a fine training ship 
from which to make photographs, look for 
armored columns and supply trains on dusty 
roads, report back by radio 

One day when I was with the 126th during 
the Carolina maneuvers, one of Olsen's col- 
leagues, Lieutenant Jefferson, discovered 
in “enemy” airport loaded up with transport 
planes warming up for a take-off with air- 
borne infantry. He made photographs, tried 
desperately to get a response from his home- 
base radio as he broadcast the news. Then a 
trio of Red army pursuits dived at him, and 
he was “shot down He came back to his 
base with his theoretically nonexistent pic- 
ture, thinking his mission had failed. But 
then he heard that his message had got 
through. Blue bombers had dashed in and 

annihilated” the enemy force. 

The significant thing about this little in- 
cident was that Jefferson was “shot down.” 
In just a few days of operations in a quiet 
part of the Carolina front, with only one 
plane going on a mission at a time, practi- 
cally the whole flying personnel was “shot 
down” at least That would probably 
be 100-percent mortality per week, but of 


once 
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Finished pictures are placed in a canvas 
bag with a long, kitelike tail and given 
to the pilot of a “grasshopper” liaison 
plane for delivery to officers who will 
study them and report any findings that 
require prompt action by combat units 


course no such thing will be per- 
mitted. 

All idea of using the O-47’s in 
actual battle, of course, had long 
been discarded. The 126th was 
expecting soon to be equipped 
with A-20's. The A-20A is a light 

bomber, otherwise known as the DB-7, the 
same plane which the British equip with 
heavy guns and transform into a night 
fighter called the Havoc. The Havoc has shot 
down more Nazi bombers at night than any 
other plane, and has been more effectively 
used by the British than any other Ameri- 
can ship. That was good enough reason why 
the 126th did not yet have them. 

The A-20A’s from the light bombardment 
squadrons were used for observation mis- 
sions during maneuvers, however. They 
made dozens of such flights sneaking along 
close to the ground at high speed until ready 
to soar up and take a look, and not one of 
them was “shot down.” With this ship for 
visual work, and adapted pursuit ships—the 
P-40, the P-38, and the P-43-—-for photo- 
graphic planes, American observers are go- 
ing to be well equipped. 

The increased speed of the observer in- 
creases the importance of photography, and 
newly developed use of the old principle of 
the stereoscope has multiplied it. In its 
photographic work the 126th was learning to 
make pictures in sets of three, overlapping 
60 percent. Doing that properly is a matter 
of figuring out the relationship between 
speed and altitude, together with the speed 
of the motor which rolls the 8-by-10 film in 
the camera. But the pursuit ships being 
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Swooping low over the place of delivery, the courier drops the bag of prints. The long streamer, trailing 
down behind the parcel, makes it easy for men on the ground to find. Rushing pictures to commanders 
is one of the most important jobs that have been found for lightplanes now being used by the Army 


fitted for this kind of work, and soon to be vertical camera an oblique shot can be made, 
in action, are equipped with a fully auto- such as is often desired for the perspective 
matic 5-by-5 camera, carrying 120 expo-_ it gives. Similarly the plane with the oblique 
sures, with an intervalometer which can be camera can make vertical shots as it banks 
set to take the triple sets automatically. down suddenly out of the clouds. The Brit- 
This camera is being set in some planes ver- ish use this type in the Spitfire. 

tically, and in some at an angle of 45 de- The 126th Squadron's mobile trailer dark- 
grees. By banking the plane with the room can finish (Continued on page 220) 





At headquarters, a technical sergeant scans a set of prints through a stereoscopic viewer. Skillful inter- 
pretation of shapes and shadows reveals important targets and defeats the efforts of enemy camouflage 
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How /T/S DONE 
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WHY 16,000,000 
AMERICANS HAVE 
TAKEN TO BOWLING 


By JOHN E. LODGE 


now holds the fascination it did in 

1588 for the British admiral, Sir 
Francis Drake, who played out a 
game on Plymouth Hoe before tack- 
ling the Spanish Armada, whose tall 
masts had been seen approaching 
Britain. 

Today bowling not only has more 
active fans than most other sports, 
but it has grown to a major industry. 
Retailers of bowling equipment and 
operators of bowling alleys estimate 
that in 1941 American men, women, 
and children paid out more than $180,- 
000,000 for the privilege of rolling 
composition balls at wooden pins. 

Bowling came of age here. First 
recorded in 1299, the game’s history 
twists along a path studded with ta- 
boos and restrictions. Henry VIII de- 
creed it might be played only on 
Christmas Day. In New York, where 
it was introduced by early Dutch set- 
tlers who set up a bowling green in 
Battery Park, lawmakers later banned 
the game, stating that it was asso- 
ciated with gambling and “other dis- 
solute practices.” Vermont followed 
suit and bowling appeared to be down 
for the count. But it didn’t stay down. 

As the game was then known as 
ninepins, someone thought of adding 
another pin; the law was evaded and 
bowling rolled on. Today the game 


Fee: 16,000,000 Americans bowling 


ots 


Path “a a curved ball down the alley for a perfect 
hit in the 1-3 pocket. Picture was made with a ball 
painted white, and with the camera shutter left open 


played in more than 5,000 establishments 
throughout the country is tenpins. 

What has this bowling got? Why do en- 
thusiasts in thousands of schools, clubs, indus- 
trial leagues, and women’s associations snatch 


A true hit at this point, just to the right of the No. ! or head pin, should result in a strike, with fly- 
ing pins mowing down the ones behind them while the ball accounts for the others for a clean sweep 
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2 Stepping off with the right foot, he lowers the ball and 
swings it straight back, keeping the arm and wrist straight 
und the body balanced. Good footwork is an essential of high 

re bowling. These photographs, posed by Joe Norris of Detroit 


strate the four-step approach recommended for beginners 


4 The next step is a smooth glide as the ball comes forward 
for delivery with the arm and wrist held straight. An im 
portant point in delivery is to bend the body only at the hips 
The back should be kept straight at all times. Beginners should 
master footwork and delivery before worrying about hitting pins 








Here the ball has reached the highest point of the back- 
swing and the body leans forward for the slide. Now we see 
why the bowler has different kinds of soles on his two shoes 
one is designed to grip the floor, the other to slide. (If you 
are left-handed, the shoe arrangement given above is reversed) 


As the bowler reaches the foul line, the ball is released 

easily, the thumb coming out of its hole first. The hand is 
fted sharply for a full follow-through as in billiards golf and 
baseball batting. Footwork, delivery, and follow-through re- 


quire perfect form and balance to give proper ‘action’ to the ball 


a spare The 

1th balls marks an inning 

or frame and there are ten frames 
to a game 

A perfect score is 300, and only 
2,500 perfect games have been re- 
corded by the American Bowling 
Congress. One point is scored for 
each pin knocked down. A spare 
entitles the bowler to add to the 
score of that frame the number of 
pins he knocks down on the next 
frame's first ball. A strike en- 
titles him to add the total of both 
his efforts in the next frame. 
Strikes and spares are cumulative. 
If a strike or a spare is made in 
the tenth, or last inning, the 
bowler is entitled to two extra 
balls for the former, one for the 
latter. 

Those are the basic rules, but 
if you want to start right, you 
had best start from the very be- 
ginning—-with the right equip- 
ment. The most important thing 
here is to select a ball suitable to 
your weight, strength, and the 
size of your fingers. Then, use 
this and no other! Footwork is 
important and the right shoes im- 
prove footwork. Expert bowlers 
who are right-handed (there are 
left-handed experts, too) use foot- 


Photos made by R. Smith af Vogue Recreation 
Detroit, with cooperation of Brunswick-Balke 


Collender 














There kinds of "balls 


sre four 


Delivery 





in bowling. The curve, illustrated in the left-hand photo 
the straight, seen in the other photo and one of the drawings; the hook, and the back- 


up. Each has its advantages, but the straight is easiest to master and is recommended for the beginner 
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und index finger points toward the head pin 
mpoart the curve. For the straight ball, thumb points to the head pin 
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Many of bowling’s most recent stars ad- 
vise the four-step delivery best for 
ginners. At the first step the ball is brought 
forward at about chest level. At the second 
step, it is swung backward. At the third the 
ball is forward, and at the fourth 
step, released 

Practice your footwork and you'll be 
ready to learn what to do with the bali after 
that fourth step. First, experts say, a fault 
common to beginners must corrected. 


as be- 


swung 


be 


the ball is gripped as illustrated below and held so that the "V" formed by 


The thumb is removed from the ball before 


THUMB 
POINTS 
') RELEASES TOWARD 
FIRST STRIKE 
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Spare: 


/ When some of the pins are left to be knocked down with the second ball, 
it is called a spare. Above is shown a |-2-4-7 spare and the way that a 


well-directed ball clears them off. Note how the ball approaches the I-2 pocket and plows 
through the pins. No. 2 pin hits No. 4, which in turn accounts for No. 7. Getting the proper 
angle for spares is important, and bad judgment here can spoil an otherwise good game 


That is swinging the ball too far behind the 
back before starting the forward motion. 
The ball should be swung back easily and 
naturally, but never in a sideways curve be- 
hind the body. It should be swung straight 
back and then brought forward in the same 
imaginary line. The ball should be released 
just above the floor so that it will start roll- 
ing immediately. 

On the question of speed in effective 
bowling, most experts use an average-fast 
ball that makes for accuracy and also con- 


serves strength. Bowling is largely a mat- 
ter of rhythm and timing. Too fast a ball 
will split the pins; too slow a ball will some- 
times fail, although you score a dead hit, to 
clean off the pins. 

There are four ways to aim the ball at the 
pins. 1. Keep your eye on the pins, paying 
no attention to the spot on the alley on 
which the ball is dropped. 2. Pick a spot on 
the alley and release the ball on this spot, 
paying no attention to the pins. 3. Pick a 
spot on the foul line and another halfway 





Ne Qe - 
@ o . 
-7-9 SPLIT 3-9-10 SPLIT 4-5 SPLIT 
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5-10 SPLIT 5-SPARE 1O-SPARE 


Various combinations of spares with the recommended angle of approach for each. The expert bowler's 


rule is to “move away from the pin" 


and use as much of the width of the alley as possible, instead of 


rolling from the usual strike position. Below is a successful roll for a 2-4-5-8 spare, showing how it works 
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This multiple-exposure photograph, taken at 10 exposures per second, illustrates the windup and release 


f a bowling boll. 


Each exposure was for | 


75,000 of a second duration. Note the path of the ball 


various points as indicated by white dots, point of release of the ball, and complete follow-through 
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strikes 


Besides being good fun and a thrilling 
sport, bowling affords healthful exercise by 
stretching and relaxing the muscles rhyth- 
mically. It is a pleasant way to attain poise 

d self-control. Furthermore, by the 
ditions in which it is played, it 
sportsmanship and consideration for the 
rights of others. No wonder that 16,000,000 
Ameri¢ flocking to the alleys to try 


con- 
teaches 


ins are 
their hand at making strikes and spares 


A "fitting ball’ enables the beginner to select an 
arrangement of holes to fit his fingers and grip 


POPULAR SCIENCE 





Anewrubber product 
that is saving head- 
aches in many indus- 
trial plants: an air 
hose that won't kink 
even when it is bent 
almost double. Busy 
manufacturers find it 
a boon wherever com- 
pressed air is used 
to operate tools or 
for any other purpose 


Now Teer Do /r Wirw Feueeer 


Scientists working in the laboratories of 
the B. F. Goodrich Company have, by solv- 
ing such puzzles, proved that rubber is the 


Research Men Juggle Molecules 
to Find Strange New Uses for 
an Already Versatile Material 


in Vital Wartime Industries 


By WALTER E. BURTON 


NE DAY a fruit breeder saw in a 
motion picture some webs made by 
Hollywood spiders—men with elec- 

tric fans that blow rubber cement into 
gossamer filaments capable of fooling even 
a black widow. He wondered if the syn- 
thetic spider webs could be blown around 
pollinated plum blossoms to discourage bees 
from alighting on them. He took his prob- 
lem to a group of men in Akron, Ohio, who 
developed a rubber spider web that will 
shield blossoms against insect marauders. 
At the end of ten days this web falls away 
without disturbing the flowers. 
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world’s most versatile material. Upon a 
foundation consisting of a few molecules of 
carbon and hydrogen they have built thou- 
sands of special rubber compounds and cre- 
ated new rubbers and rubberlike materials 
to meet the growing demands of our fighting 
forces and the industries that supply them. 
Another “self-timer’ rubber was devel- 
oped to help grafters of plants. From it are 
made rubber bands that have replaced 
raffia in thousands of nurseries for binding 
grafts. Once in place, they require no fur- 
ther attention because they relax and fall 
away when the joint starts to grow. 
Research engineers recently announced a 
rubber that conducts electricity. It is re- 
placing regular rubber wherever static elec- 
tricity is a problem. Used in belts ‘or driv- 
ing power tools in the shop and washing 
machines in the home, it is doing much to 
reduce a $3,000,000 yearly fire loss in fac- 
tories and to prevent shocks to housewives. 
Made into tires for airplane wheels, it 
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drains off static charges from planes as 
they are landing. Industrial tires made of 
the new compound prevent shocks and dan- 
gerous sparks in factories. Flooring, sheets, 
shoe heels and soles, masks, and tubing of 
this material, used in hospital operating 
rooms, decrease the hazard of explosions of 
anesthetic vapors. Conducting rubber is 
used in gasoline pump hose nozzles to re- 

‘ ° duce fire hazards at filling stations 
lem? , Ever see a rubber sandwich? The meat 
} , —®: , ' is a block of rubber and the bun is two steel 
‘ yy > r plates to which the rubber is joined with a 
a \ . | ; ‘s grip of 700 lbs. per square inch. Place such 
a sandwich on edge at each corner of a 
ARTIFICIAL SPIDER WEBS of rubber blown over cross- machine, attach one of the plates to the 
pollinated plum blossoms keep meddiesome bees from floor and the other to the machine, and you 
spoiling things. After ten days, the web will drop off have an oon tive barrier against the trans- 
mission of vibration. They are used to iso- 





late airplane control panels, radio-station 
instrument boards, office machines, theater 
projection machines, sound-truck recording 
units, and electric motors 

In Florida, limestone roads are prevented 
from blowing away by ironing them with 
rubber-wheeled steam rollers that compact 
the particles without smashing them into 
dust. Automobiles a few years from now 
may glide on wheels suspended by rubber 
‘springs” consisting of tubes of resilient 
rubber welded by a special vulcanizing 
process to concentric steel tubes 

A man invented a sorting machine to 
separate dried, wrinkled beans from the 
good ones used in making “Boston baked.” 
But he was plagued by failure until Good- 
rich rubber wizards developed a _ special, 


highly polished roll that squeezes the bad 


ROAD ROLLERS shod with rubber are used in Florida for AUTOMOBILE SPRINGS. Below is a Goodrich test 
Soft rollers compact the car equipped with rubber springs. A leading bus man- 
vfacturer is planning to adopt rubber springs soon 


“froning” limestone roads. 
stone without grinding it into dust that would blow away 


IRONING-BOARD PADS covered with synthetic rubber cut POPULAR SCIENCE 


working time by 20 percent. They prevent dissipation 
of heot, and actually reflect heat back into the clothing 





beans into the discard while the good ones 
pass by. Windows of buildings being cleaned 
by acid solutions are protected by rubber 
films that are painted on the glass and then 
stripped away after the job is done. 
Elastic clothing and surgical supplies 
have been given a tenfold increase in life 
by a rubber latex thread so fine that three 
miles are required to make a pound. One 
use of such thread is for making automobile 
seat covers that fit as snugly as the hide on 
a baseball. A rubberized fabric was found 
superior to untreated canvas or draper’s 
fabric used on harvesting machines and for 
the bellowslike diaphragms between rail- 
way passenger coaches. Unvulcanized rub- 
ber goes in 5,000 lots to a fly-paper manu- 
facturer. The war has caused a boom in 
tiny tires and cleated belts for toy tanks, 
scout cars, and other blitz vehicles. 
Endless are the novel uses found for rub- 
ber belting; and endless are the belts after 
they are spliced by portable vulcanizers 
that eliminate necessity of partially dis- 
mantling machinery. Synthetic rubber con- 
veyor belts were introduced recently for 
carrying sludge in disposal plants. The new 
technique of baking enamel and other fin- 
ishes with infrared lamps led to the develop- 
ment of a conveyor belt that will withstand 


the high heat. Rubber conveyor belts that 


stand up under constant running and baths 
of fruit juice make it possible to convert 


hundreds of tons of apples into canned 
applesauce in a matter of hours. 

Copper is conserved for war needs by the 
substitution of rubber printing plates for 
making posters, labels, etc. Rubber printing 


blocks are also being used widely for pro- 
ducing designs on linoleum and wallpaper. 

Rubber putty is used by a manufacturer 
of caskets for sealing the lids shut. Trouble 
with ordinary putty in sealing windows of 
air-conditioned trains was eliminated by 
substituting rubber, which withstands vi- 
bration. Boat builders and ship-repair yards 
are using the putty to seal joints against 
both salt water and fresh water. 

Spongy rubber, known as “latex foam,” 
is fashioned into kneeling pads for protect- 
ing the knees of worshippers in churches 
while they pray. Pads in the bottoms of 
deep mail boxes protect letters and pack- 
ages from damage. By cushioning locomo- 
tive seats, latex foam is protecting engi- 
neers from bladder and kidney troubles. 

Aid to our Allies is speeded by hose of 
special rubber used to load oil into tankers. 
It replaces older hose that, softening and 
roughening under action of oil, would be- 
come smaller inside and reduce flow. A 
hose recently developed for operating hy- 
draulic dump-truck mechanisms at 1,000 
pounds per square inch pressure contains 
1/5 mile of fine steel wire in every foot. 

Potash factories formerly had trouble be- 
cause metal pipes handling hot brine became 
clogged with salt crystals. Rubber hose 
eliminated the trouble because it pulsates 
and breaks up crystal formations. Onion 
seed blown through metal pipes in a Cali- 
fornia plant acted like a sand blast and 
wore away the pipe elbows. Six-inch rub- 
ber hose that replaced the pipe stopped all 
that. Extruded rubber tubing cut into short 
lengths and slipped over wire springs was 


TRANSPARENT FILMS of Koroseal, and fabrics 
impregnated with the same synthetic, are finding 
countless new uses in the home and in industry 


GASOLINE-HOSE NOZZLE. Danger of explosion 
from sparks caused by static is reduced by the use 
of nozzles made of a rubber that conducts electricity 
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toughest fiber as 
street-sweeper brushes. 
synthetics have kept pace 
Recently the first im- 
ird pads in 50 years 


found to outwear the 
bristles for 
Rubberlike 
with natural rubber 
provement in ironing bo: 
was made by perfecting a Koroseai blanket 
that prevents heat dissipation and actually 
heat back into the clothing. A 
making film that is transparent 
1,000 inch thick has 
field for the synthetic 
films used for packaging, the 
iffected by exposure to 
extremes in tem- 


reflects 
method of 
ind as little as 1 
pened another new 
Unlike some 
new material is not : 
water, oxygen, sunlight, 
perature, or corrosives. 
Makers of bombing planes buy 25 and 50- 


foot lengths of ordinary vacuum-sweeper 


NURSERYMEN bind grafted plants with 
special rubber bands that hold firmly for 
two to four weeks, then rot and drop off 


hose for use in sucking stray bits of metal 
ind other debris from odd corners ot 
the ships before they are flown. High alti- 
tude suits for military airmen are coated 
from boots to helmet with Koroseal to ren- 
der them air-tight and proof against water, 
oil, and Lightproof fabric for field 
photographers’ tents is also made with the 
synthetic. 

It is impossible to list all the new uses to 
which rubber is being put in this whirlwind 
world, for by the time the ink is dry on 
the “latest’’ item, another novel develop- 
ment comes along—a new product like an 
air hose that can be bent almost double 
without kinking and is of considerable im- 
portance in a busy factory. 


rivets, ¢ 


acids. 
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BEAN SORTER. Rollers of specially de- 
veloped polished rubber separate dry, 
wrinkled beans from good ones for baking 


PRINTING PLATES of rubber save 
copper for defense. Left, stripping 
plate off bakelite matrix cast around 
type; below, adjusting it on press 
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Bombers swoop down over Marston Strip, experimental temporary landing field set up in North Carolina 


Short-Order Airports 


LIGHTWEIGHT STEEL STRIPS AND CHICKEN WIRE 
FORM TEMPORARY FIELDS FOR FIGHTER PLANES 


HE FIRST military objective 
in today’s type of battle is to 


establish local air superior- 
ity by obtaining aviation fields 
close to the actual scene of com- 
bat and by destroying the enemy 
flying fields in that area. Engi- 
neers of the Army Air Corps have 
made a tremendous stride toward 
this end with the development of 
a portable steel landing mat which 
can be installed as a usable mili- 
tary airport in less than two days, 
and repaired within a few min- 
utes after bombing. 

The steel landing field, installed 
and tested at Marston, N.C., dur- 
ing recent Army maneuvers, was 
called ‘‘the year’s greatest 
achievement in aviation” by Maj. 
Gen. Henry H. Arnold, head of the 
Air Corps. 

So simple is its construction 
that it can be easily mass pro- 
duced; so simple its transporta- 


How it looks to an incoming pilot. Steel 
panels forming the 3,000 by 150-foot 
runway were laid in 60 hours by three 
; , andi a companies of 150 men each working in 
he DI Dag, casi — a shifts around the clock, after grading 
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panels qive light weight and 
ng friction without being too hard 
add strength and also 
nto the ground to keep the mat from slipping 


of bind ng loose earth or sand at the 


which takes moisture from the air 


Laying the metal surface. The perforated panels are 
hooked together at the edges with vertical flanges. 
When properly engaged with one another and laid out 
flat, the plates are wedged apart into tight rigidity 


tion and installation that any strip of fairly 
level ground, such as a South Pacific beach 
front, can be turned into a hard-surfaced 
airdrome almost overnight 

This may mean that the American Fleet, 
advancing against the Japanese, will not 
have to depend entirely on carrier-borne air- 
craft. Certainly it means that an American 
army moving forward in such terrain, for 


Chicken wire stretched over the sand forms aprons 
over which planes ore rolled off. This stunt, used 
by the British in Egypt, makes an efficient roadway 





Built into a bank at 
the side of the strip 
was the operations of- 
fice. Walled with pine 
slabs, it had a cover- 
ing of sandbags and 
was camouflaged with 
boughs. Radio equip- 
ment, below, gave di- 
rect communication 
with planes in the air 
and with headquarters. 
At the lower right is 
the operations board 
on which movements of 
planes were recorded 


instance, as the Libyan desert, can rapidly 
lay landing fields as it goes, like stepping- 
stones. The mat weighs only about 1,000 
tons. It is transported in small units, such 
as might easily be lightered ashore for a 
landing from a supply ship accompanying 
an expeditionary force. 

Marston Strip, as the North Carolina in- 
stallation was called, was a level steel sur- 
face 3,000 feet long and 150 feet wide. It 
was used by all types of military planes, 
from the hottest pursuit ships up to the 
four-engined B-24 bomber. 

Its installation by the 
2nd Battalion, 21st Engi- 
neers (Aviation) required 
11 days, but most of this 
was consumed in grading 


Portable landing lights placed 
alongside the atrip are fitted 
with blackout aps which have 
adjustable slots for directing 
narrow beams of light toward 
onc ond of the field to quide 
flyers coming in for a landing. 
Electric cables can be strung 
quickly to connect the lights 
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the strip to a width of 350 
feet. Actual laying of the 


steel mat took only 60 
hours, with three compa- 
nies of 150 men each work- 
ing around the clock in 
eight-hour shifts. On a 
beach job, with little grad- 
ing required, it would be 


quite possible to lay a 

2,000-foot strip, 100 feet 

wide, from which fighter 
planes could commence operations, in a good 
deal less than 24 hours. 

Military planes need a long runway, but 
they can use a narrow strip, which does not 
have to run into the wind. With their high 
landing speed, they can take off and land in 
transverse winds which would ground planes 
of lower wing loading. Since there is no need 
to wait for concrete to dry, the portable 
strip can be used by fighter planes even be- 
fore it is completely laid. 

A vast amount of calculation and experi- 








ment doubtless went into the de- 


signing of this mat, but the end 
result is of exquisite simplicity. 
rhe unit is a panel of light-gauge 
sheet steel For lightness and 
braking friction each panel is 
perforated. Hooked together, the 
joints are ind flexible; but 
when properly engaged and laid 
out flat, the 


loose 


plates are wedged 


apart into a tight rigidity 


In the design of this _ basic 
unit, as in all other details, the 
landing field aims at 
simplicity and adaptability to a 
wide range of conditions. It can 
either by 


portable 


be transported easily 
water or by land, and its instal- 
minimum ol 
equip- 
ilways 


lation requires a 
Skilled labor and heavy 
ment that might not 
be available at the 
operations 

Vertical flanges not only con- 
tribute to the weight-resist- 
ng strength of the plates, but 
also bite into the grou 


scene *ol 


nd and 
keep the mat from slipping un- 
der the strain of braking wheels 
In case of a bomb hit, it is possible to fill 
the crater with dirt and replace the de- 
stroyed plates within minutes 
The 2nd Battalion, under Maj. Carron M. 
Borror, developed a high degree of team- 
work in laying the mat. This work started 
at the center of the field, while grading ma- 
chinery was still working toward the ends 
Once two rows of plates had been laid across 
the field, at right angles to the line of traffic, 
it was possible for each company to work 
75 men each, working out 
Each gang was divided 


a tew 


in two gangs of 
from the center. 
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A repair revetment 
cut into a bank is 
screened by cloth 
panels to restore 
natural contours. 
Below, decoys draw 
off enemy bombers 
from real targets: 
A water tank fixed 
up to look like a 
fuel truck, and a 
dummy plane made 
of wood and can- 
vas with screens 
that are painted to 
resemble revet- 
ments. Arrow shows 
effect from the air 


into three crews: one to truck the plates 
from the 18 flat cars which had brought 
them to Marston and slip them off on the 
field at regular intervals; another to en- 
gage the plates and lay them; another fol- 
lowing up to pound in the clips. 

One gang of 75 attained a top speed of 
four rows across the field——that is, five linear 
feet-—in five minutes. 

Once the strip had been laid, most of the 
engineers departed on other missions, while 
Company D remained, under Capt. H. G. 
Woodbury, to continue development of cam- 
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Skillful camouflage erases the field. Painted circles (inset) 
on runway and aprons simulate trees to continue the natural 
outline of the forest, os shown in circle below. Paint spray 
and bitumen color the rest of the strip to match background 
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ouflage and sandbag revetments for the 
storage and servicing of planes, and experi- 


ments with soil stabilization on the aprons 


along the sides of the field. 

Along each side of the strip was 100 feet 
of newly graded sandy soil, which swirled 
into vast clouds of dust from the prop wash 


of planes warming up. Various methods of 
tying down and hardening this soii were 
tried, each of which might be adapted to 
operations in a different locality. One sec- 
tion was surfaced with a mixture of clay 
and gravel, just enough clay to bind the soil 
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without getting soupy when wet. Next to 
this soil cement was used. This binder, 
which may also be used to make emergency 
landing fields, is made by sprinkling cement 
on the surface, mixing it into the soil with 
a disk harrow, then packing and wetting. 
This is especially useful with sandy soil. In 
front of two revetments where airplanes 
were rolled in for service, the soft sand was 
held by a method developed by the British in 
Egypt. Here the sand was simply covered 
by strips of ordinary chicken wire, woven 
together and tied down by single strands of 
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Most satisfactory method of all, 
yecause it darkened the ground and helped 
to hide the long white stars on the ground, 
was a sprinkling of calcium chloride, the 
chemical commonly put on roads to absorb 
moisture from the atmosphere and lay the 


other wire 


dust 

Planes operating from such a field as this 
or they will become easy 
Along both sides 


must be hidden, 


prey to enemy bombers 


of Marston Strip the engineers constructed 
revetments—-bays large enough to hold an 
airplane, protected on three sides by high 
walls of sandbags. These were concealed 
from air observers by “flats” of chicken wire 
strung over the top, festooned with strips of 
green canvas to resemble foliage. 

In a big mound of earth left at one side 
of the strip was cut a revetment 100 feet 
big enough to hold a four-engine 
bomber. Pine trees were planted 
like telephone poles all over this 
promontory to resemble a natural 
grove. Into the bank near the re- 
vetment, the operations office of 
the field was constructed under- 
ground, built from pine slabs. 

The encampment of the 126th 
Observation Squadron, operating 
from here, was hidden in natural 
woods across the field, along with 
more revetments. The steel strip 
itself was daubed with splotches of 
brown paint, in rows to resemble a 
peach orchard. In actual combat, 
however, it is practically impossi- 
ble to conceal the general location 


across, 


Men at work inside the rolling 
-_— machine shop that occupies one 
of the three trailers of a mobile pursuit- 
plane maintenance unit. Equipment in 
cludes air compressor, lathe, drill press 


For operations that call for amet 
more elbow room, a tarpaulin 

is stretched between two trailers to shelter 
a forge and sheet-metal workbenches. The 
men at right are shearing a piece of metal 
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of an active flying field, and the best defense is to 
mislead the enemy. In the fields around Marston Strip, 
dummy airplanes were built of canvas and tree 
branches, with canvas curtains around them to cast 
shadows like sandbag revetments. A water tank was 
rigged up with false wheels and cab to resemble a 
fuel truck. The idea is to give bombers something to 
shoot at, where they will do no harm 

Planes must have repair facilities as well as a 
place to land. To meet this need at advanced fields 
like Marston Strip, the Air Corps has developed a 
mobile repair unit consisting of three large trailers, 
one of which houses a complete machine shop while 


ul 


the two others carry supplies and spare parts. Such 


Welding equipment also can be set 
up outdoors. A generator supplies 


Planes at Advanced Fields [iz 


for operating power tools 


a unit can keep as many as 150 fighter planes in the 
air, saving precious time and fuel that would be re- 
quired to fly them back to fixed bases 

Tanks and airplanes are of course the prime needs 
of the Army. But the means of using them effectively 
are equally important. In this respect the develop- 
ment at Marston Strip was one of the most encourag- 
ing things to appear in recent Army maneuvers. Cer- 
tainly those revetments would have been useful in Ha- 
waii and the Philippines... HICKMAN POWELI 
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The shop-trailer drill press in use. 
Below is the battery-service stand 
that keeps vital electrical equip- 
ment functioning. Planes too badly 
damaged to be put back in action by 
the mobile unit can be repaired well 
enough to fly back to a fixed base 








CLOSE INSPECTION of machine parts is possible 
with a new optical instrument devised by an 
automobile company making aircraft-en- 
gine parts. Located at one end of a long, 
thin tube are a tiny light bulb a hundredth 

in inch in diameter, and an equally small 
mirror. Looking into sight at 
the other end of the tube, a mechanic can 
detect, by means of cross reflections on the 
angled mirror, any burrs or unevenness on 


a micros op 


machined surfaces 


SHARPENING THE LAWN MOWER at home 
is greatly simplified by using a con- 
venient stand that may be installed on 
the workbench. The mower, when 
clamped on this stand, is accessible 
for easy inspection of all the working 
parts. The wheels may be easily re- 
moved, and the blades are within easy 
working the operator. For 
sharpening one-sixth- 
horsepower motor with a one-half-inch 
shaft, designed to turn counterclock- 
1,750 revolutions a minute, is 
attached to the stand. The device en- 
ibles the operator to put a keen edge 
n any lawn mower by lapping or 
backgrinding the blades with the aid 
of a special compound. The compound, 
composed of fine abrasive mixed with 
a semi-liquid grease, readily removes 
nicks on the reel blades and the bed 
knife 
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A COMPACT SANDER, which has its abrasive 
surface cushioned on sponge rubber, is now 
available for solving many general house- 
hold sanding problems. The one-half-inch, 
sponge-rubber cushioning gives an even 
pressure over the entire sanding surface and 
makes it possible to sand moldings or other 
small irregular areas. Instead of regular 


sandpaper, the tool uses a 20-inch roll of 
abrasive cloth which can be inserted in the 


machine and used as needed. Owing to the 
design and cushioning of the device, the 
user’s hand and arm become less tired and 
the fingers are not exposed to the abrasive 
surface. It is constructed of cadmium-plated 
steel. 
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THe DARNING NEEDLE, or 
DRAGONELY, CATCHES ITS PREY 
IN A BASKET FORMED BY ITS 
SIX LEGS AND THE FRONT 

OF ITS THORAX? 








No NOBLE BIRD is THE BALD EAGLE / 
INSTEAD, HE IS A RACKETEER THAT LIVES OFF 
THE TIRELESS LABOR OF THE FISH HAWK, 
HIJACKING THAT ENERGETIC WORKER AND 
MAKING HIM DROP H!S PREY, WHICH THE 
FEATHERED GANGSTER CATCHES IN MID-AIR? 

s . 


ScIENTISTS USED TO THINK THAT THE 
COCONUT PALM WAS SPREAD BY OCEAN 
CURRENTS CARRYING ITS FRUIT FROM ONE 
LAND TO ANOTHER / HOWEVER, IT HAS NOW 
BEEN FOUND THAT A COCONUT THAT HAS BEEN 
IMMERSED IN SALT WATER FOR A TIME 

4m & WILL NOT GROWS 








THE PROLONGED, ANGRY HISS OF THE 
AMERICAN PINE SNAKE or BULL SNAKE, 
CAN BE HEARD 50 FEET AWAY. THIS 
ILL-NATURED REPTILE STRIKES VICIOUSLY 
AT THE SLIGHTEST PROVOCATION, BUT 
FORTUNATELY iS NOT POISONOUS / 














BIGGEST FRESH-WATER FISH IN THE WORLD !S 
THE ARAPAIMA, OF THE AMAZON AND OTHER 
SouTtH AMERICAN STREAMS? THIS SAVAGE 
MONSTER OFTEN ATTAINS A LENGTH OF 


15 FEET AND A WEIGHT OF ye. 
OveR 500 PouNDS? : r 


Sicvery SNOW BUTTERFLIES, 
COMMON IN EUROPE, ARE FOUND 
FLYING ABOUT OVER PERPETUAL 
SNOW BANKS HIGH UP IN 

THE APs! 
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Playing Tricks with Plants 


ESPALIER LIFTS ALL LIMITS ON LANDSCAPING DESIGNS 


SPALIER, the art of training plants to 

designs, centuries old in Europe, has 

made recent strides on the west coast 
of this country 3esides producing unusual 
shapes in ornamental shrubs, it is useful in 
cultivating and nut trees in 
a landscaping The amateur can 
achieve almost any design. One specialist, 
W. H. Kemple, field superintendent for a 
nursery in Ontario, Calif., has developed 52. 


vigorous fruit 
scheme 


Several trees are 
trained any of the horizontal-arm 
designs shown on the facing page, and the arms 
of the trees next to each other grafted together 
to form a single tree with a number of sets of 
roots. The arms are cut cleanly for grafting, 
tied, and sealed at the cuts with wax or grease 


>» 


tree fence 


grafting a 


along wires in 


Below 


The simplest is the single upright. A new- 
ly planted fruit tree is cut back to 18 inches 
and the topmost bud trained up a tall stake. 
Every time the leader grows a foot, it is 
pinched out, forcing the side branches, which 
are cut halfway back to the trunk when 
they make a foot. This forms fruit spurs 
and eliminates energy-consuming wood. 

A popular form is the double U, illustrated 
below. Standard stock is cut back to ten 
inches, and only the two topmost buds 
allowed to grow. Each is tied to a 
bar and trained horizontally. After they 
have attained a foot of growth, they are 
tied again and trained upward for another 
foot, where the process of de-budding and 
U-training is repeated. 


cross 


In training a tree in the double U shown below, 
only the two topmost buds are allowed to grow on 
the trunk and two arms. The leaders are trained 
along wire as at the left. The photograph below 
is of a young tree after the first spring pruning 
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Here's My Story 
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Born ON A FARM IN DELPHOS, On!0, 
Les.ie C. PELTIER FOUND A NEW INTEREST 
OUTSIDE OF THE REGULAR FARM ROUTINE 
WHEN HE WAS PRESENTED WITH A BOOK 


| _ON STARS FOR CHRISTMAS 








Wren HE HAD 
COMPLETED THREE 
YEARS OF HIGH 
SCHOOL, HIS 
BROTHER JOINED 
THE ARMY. THIS 
KEPT LESLIE AT 
HOME TO HELP 
WITH THE FARM 
WORK. WHEN NIGHT 
CAME, HE WOULD 
GO TO HIS 
TELESCOPE AND 
CHART THE STARS, 
ESPECIALLY THE 

| VARIABLE ONES _| 








NEVER OVERENTHUSIASTIC ABOUT 
FARMING, HE WORKED AS AN AUTO 
MECHANIC, AS A SALESMAN, AND LATER 
AS A DRAFTSMAN IN A TOY FACTORY 


He BECAME SO INTERESTED | 
STARGAZING THAT, AT THE AGE OF 
SIXTEEN, HE PICKED 9QOO QUARTS OF 
STRAWBERRIES, AT TWO CENTS A QUART, 
TO PURCHASE A TWO-INCH TELESCOPE 





Arter WorRK AT HIS OFFICE IN DELPHOS, 
PELTIER WOULP GO BACK TO THE FARM 
AND WORK ON ASTRONOMICAL CHARTS 
WHICH HE SENT REGULARLY TO THE 


—s - ed 











HARVARD UNIVERSITY OBSERVATORY 
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THE CAREER OF 
LESLIE C. PELTIER 











HARVARD LENT HIM A FOUR-INCH 
TELESCOPE. LATER, PRINCETON LET 
HIM USE A SIX-INCH INSTRUMENT 

















WITH HIS FATHER’S HELP HE BUILTA 
TINY OBSERVATORY ON AN UPLAND 
MEADOW OF THEIR FARM. ALTHOUGH IT 
COST ONLY $100 TO BUILD, IT HAS BECOME 
WORLRP-FAMUUS FOR DISCOVERIES MADE THERE 














PR 


At 9:30 PM. ON May 14, 
1936, PELTIER FOUND 
WHAT HE THOUGHT WAS 

A NEW COMET ALMOST AS 
BRIGHT AS HALLEY'S.' 
SURE OF HIS FIND BY 2:30 
NEXT MORNING, HE DASHED 


TO A PHONE AND CALLED 
Dr. HARLOW SHAPLEY AT THE Dr. SHAPLEY, UUST TURNING IN FOR A NAP, HEARD AN 


HARVARD OBSERVATORY ASSISTANT CALL FROM THE PHONE, “PELTIER HAS DISCOVERED 

aan A NEW COMET?" STILL AN AMATEUR, HE HAS DISCOVERED OR 
CODISCOVERED SEVEN COMETS AND A STAR, AND CONTINUES 
TO DO HIS STARGAZING AFTER WORK IN THE TOY FACTORY 
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An automobile tire made of Hycar 


MADE FROM PETROLEUM, 
GAS, AND AIR 


a synthetic rubber 


developed by the B. F. Goodrich Company. At the right, a 
sheet of raw synthetic (left) contrasted with natural rubber 


IRTUALLY all the country’s rubber, in 
Veo past, has been imported from the Far 
East. But war with Japan now threatens to 
cut off the Stock piles of rubber, 
built up here in preparation for the emer- 
gency, will not last indefinitely. For auto 
tires and tubes, rubber heels, and industrial 
products such as electrical insulation, Amer- 
icans will have to turn to synthetic rubber, 
now in mass production by leading firms. 

From petroleum, gas, and air comes an 
ill-American rubber known as “Hycar” 
for hydrocarbon—-manufactured by a 
jointly owned subsidiary of the B. F 
rich Company and the Phillips Petroleum 
Six tons of the product are 
daily at Akron, Ohio 
petroleum to recover gasoline 


vf 
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: 
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supply 


short 


Good- 


Company 
turned out 

Cracking 
yields a by-product, buta- 
diene, one of the chief in- 
Above 23 de- 
butadiene nor- 
but tank 
the 


gredients 
grees F 
mally is a gas, 
irs deliver it to 


plant’s storage tanks as 


under a pressure a 


a liquid 
of 20 to 40 


the square inch 


pounds to 


Chunks of the synthetic, cut 
from a big block, go onto a 
wash mill where moisture is 
extracted and the material is 
formed into thin sheets. It is 
processed like regular rubber 
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Agitated with soap solution in large steel 
pressure vessels, the butadiene and other in- 
gredients undergo a curious phenomenon 
named polymerization, in which small mole- 
cules clump together to form big ones. The 
result is a thick milky-white liquid resem- 
bling the latex that drips from rubber trees. 
Further treatment imparts resistance to 
heat and oxygen and coagulates it into a solid 
curd. Standard rubber machinery washes 
the material and forms it into sheets and 
other commercial shapes. Tires made from 
the synthetic rubber look exactly like those 
of natural rubber, which they equal or excel 
in performance. This takes on particular im- 
portance because three fourths of the rubber 
consumed in the United States is estimated 
to go into tires and inner tubes 
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Here are some of the important points 
to look out for in getting your house 
ready for a possible blackout order 


HOW TO PREPARE YOUR 
HOME OR YOUR FACTORY 


By HENRY H. SAYLOR 


LACKOUT is not a precaution that you 
B or I take merely in the hope of averting 
personal harm. As a matter of cold fact, 
this nation at war cannot take the time to 
concern itself seriously about whether you 
or I as individuals are blotted out. What it 
does concern itself about is the safety of 
people in the mass. 

Blackout protection is not something that 
you or I can take or leave alone. You may 
have thought you would nyt bother with it, 
preferring to take your chances. But it is 
not a personal matter; it is not your indi- 
vidual safety with which you would be tak- 
ing chances, but the safety of your whole 
community and the life-or-death war effort 
of your country. 

It is unlikely that the vast area of the 
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United States will ever have to be blacked 
out. Strategic sections will undoubtedly 
have to be prepared for instant protection 
of this kind. Civilian Defense units, work- 
ing hand in hand with the military, will tell 
us what to do and when to do it. This ar- 
ticle, based on the booklet “Blackout” issued 
by the U. S. Office of Civilian Defense, is in 
no sense a plea to start hanging up black 
curtains. Do not rush out and stock up with 
materials for which you may not, after all, 
have any need, thereby causing shortages in 
locations that may have earlier need of 
them. Wait for the word from your local 
Civilian Defense authorities. 

Two great reasons are behind the blackout 
defense. The more obvious is protection; 
the other, even more important, is produc- 
tion. 

In the early days of the war abroad, the 


115 


| 
| 
| 


INTERNAL LIGHTWEIOHT 
OPAQUE SCREEN 


OUTGR GAFELE 





INTERMED ATE 
GArELE 


TOP AND 
BOTTOM SASHES 
BLACKED OuT 


TOP sAsu 
LOWERED TF 
PROVIDE 
VENTILATIO 


VENTILATOR LIGHT TRAD 
FOR DOUBLE-HUNO WINDOW 


116 


D 
STRIPS 








BUTT JOINT HALE-LAP JOINT 


CORIKUGATET 


SHEET MATERIAL TUBNED UD 
OVER EDUE OF FRAME AND NAILED 
WZ “2 


STRIPS NAILED THROUGH i 
SHEET MATERIAL TO FRAME 


CORRUGATED 
BOARD SCREENS 


EDGE FIXING AND 
GASPROOFING 


( 
EDOE OF BOARD 
FOLDED AND TURNED 


BUBEER OR FELT 
TACKED TO EDGE OF FRAME 


Windows can be fitted with lightweight screens or light traps 


banshee wail of the sirens drove most people from 
their occupations; workers left their benches for deep 
shelters; production stopped. With every alarm Brit- 
ain lost many man-hours of work on planes, guns, 
munitions, tanks. That lesson was soon learned, and 
blackout, with the aid of camouflage, helps to keep 
production moving. 

Nor is it manufacturing only that must be preserved 
from interruption. The whole flow of our national life 

the work of housekeeper, home craftsman, student, 
researcher, telephone operator, doctor—will be main- 
tained most effectively by intelligent use of blackout. 

Blackout is not a cure-all. On clear nights, even 
without moonlight, the location of a city cannot be 
hidden. Rivers, lakes, reservoirs have reflecting sur- 
faces that, with his maps, tell the airman a clear story. 
Flares that he drops are further aids. Nevertheless, 
blackout hides the pattern of streets, which would 
guide attacks on specific objectives. And in order that 
the heart of the city not be revealed by contrast with 
the scattered lights of residential sections, these too 
must be hidden 

What will concern most of us is the job of blacking 
out our own dwellings. In most cases we can confine 
our activities during a blackout period to a few rooms 

perhaps to the kitchen alone. But outdoor lights, 
too easily forgotten or turned on by mistaking a 
switch, had better be robbed of their bulbs 

Windows, in the rooms we shall need, are easily 
obscured by tacking opaque fabric to a pair of sticks, 
window-frame height, and wedging these between sill 
and top behind the vertical edges of the sash. The 
fabric should be of proper width to stretch tautly 
across the opening, and, when not in use, rolls up on 
the pair of sticks and is conveniently stored near-by. 
It also affords some protection against flying glass 
from an outside blast. Other devices for window 
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Temporary screen blind and, right, another inexpensive screen that can be made easily by the handy man 


: 
What Te De During a Blackout 


IF YOU ARE INDOORS IF YOU ARE OUTDOORS 


Turn off the gas supply at 
the meter if you know how 
to do it properly. (Be sure 
to relight all pilot lights 
on such appliances as stove, 
refrigerator, water heater, 
when gas is turned on again) 


When the alarm is sounded, 
lay in a supply of water in 
bathtub or basins. You may 
need it for drinking, sani- 
tary arrangements, or fire 
fighting if the regular sup- 
ply fails during the alarm 


Turn out lights all over the 
house except in one or two 
rooms prepared for blackout 
use. Remove the bulbs from 
exposed lights, especially 
those outdoors; they might 
be turned on by some mistake 


Don't use the telephone. To 
get news and instructions, 
keep a radio tuned in on 
a reliable station. Don't be- 
lieve any unofficial reports 


Screen your flashlight with 
several thicknesses of paper 
cupped around the end, thus 
dimming the beam. Use it 
as little as possible, and 
never point it upward or at 
any light-reflecting surface 


If you are driving when a 
raid alarm is sounded, park 
your car as quickly as pos- 
sible, lock it, and go to the 
nearest building or shelter. 
Leave the center of street 
clear for emergency traffic 


When taking a pet out after 
dark, with a blackout pos- 
sible, keep it on a leash. 
Otherwise it may become sep- 
arated from you in an alarm 
and run away, endangering 
others by getting in the way 


If bombs start falling be- 
fore you can reach shelter, 
lie down on your back and 
cover your face with an arm 
to protect most vital areas 


RZ 
































pI ACT 
BLAS 


MATTRESS 


SLIDING 


GALVANIZED 
BEADED TRAY 


—_—______/\_, 
EYt 
BOLT 





TRAY SCREEN UNDER ROOF LIGHTS 


Factory windows present special problems. Here are a blast mattress for shielding a large window, and 


3 sliding tray screen for a roof light. Wherever practicable, 


protection 
arawings 


are suggested in accompanying 
The danger of window breakage 
from blast, incidentally|-may be halved by 
iropping the upper sash behind the lower 
one. Leave casement windows open. 

The general public is advised, on good au- 
thority, not to try blackening any windows 
in the home with paint. Heavy drapes, card- 
board any other makeshift de- 
good and may be removed 


frames, or 
vices are equally 
in the daytime 


roof lights should be painted black 


For skylights, and factory windows which 
it is impossible to cover with the above- 
mentioned devices, a paint may be prepared 
in the following manner: Reduce ordinary 
lampblack (ground in oil) with a mixture of 
1 part good varnish, 7 parts (by volume) of 
pure turpentine. To facilitate removal, add 
a small amount of paraffin oil. 

Large panes of glass should have shock- 
absorbing materials applied. Adhesive strips 
of tough paper or fabric may be put on ina 


Loading platforms can be made practically light-tight. The drawings show three different arrangements 


BLACKOUT 
TARPAULIN 


FOR REAR 
LOADING 


SIDE LOADING 


MULTIPLE 
LOADING 


LIGHT-TRAP DOOR 
FOR HAND CARTS 





LIGHTPROOFING FACTORY SKYLIGHT 


Blue glass, used with yellow sodium-vapor in- 
terior lighting, “blacks out" busy factories. 
In this test, incandescent light in left panel 
passes through glass, yellow light does not 


Cupola skylights can be treated as illustrated above. 
Sawtooth and monitor roofs also require special care 


close pattern. The adhesive should remain 
slightly tacky. Ordinary flour paste to which 
is added five percent of glycerine or mo- 
will serve. Tire tape or surgical ad- 
hesive tape make good _ reinforcement, 
spaced not over 6 inches apart each way 

Destructive splintering of glass is some- 
times avoided by wire netting of not over 
1,-inch openings, placed close to the glass. 

The factory brings additional difficulties 
in that skylights, saw-tooth and monitor 


lasses, 


roofs cannot, in most cases, be permanently 
obscured. Loading platforms, truck garages, 
the need for frequent opening of outside 
doorways—all these and similar danger 
points need special treatment. 

Once more, then, await the instructions 
of your Civil Defense unit. You may never 
need blackout precautions, but if and when 
your house or factory requires this protec- 
tion, you will know the “‘why” and at least 
some of the “how.” 


Light traps shield street entrances. Those used outside may be of lightweight, portable construction 
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Making the tuberculin patch test for tu- 
berculosis. The specially treated adhesive 
patch is placed on the skin and left there 
for 48 hours. If tuberculosis germs are 
present in the system, a positive reaction 
will appear after another 48 hours in the 
form of a square reddened spot, seen below 


Simple Test for Tuberculosis 
Can Be Given in Schools 


TUBERCULOSIS may be recognized in early 
stages by a simple test that is easily made by 
schools and health groups. Painless, speedy, this 
tuberculin patch test” consists of placing a 
specially treated adhesive bandage on a person's 
skin. Forty-eight hours later it is removed, and, 
after another 48 hours the reaction is seen. If a 
reddened square spot appears where the patch 
touched the skin, the reaction is positive. 


Gasoline-Powered Wheelbarrow Saves Labor and Liniment 


PUSHING a wheelbarrow load of cement line engine mounted between the handles 
up a runway can be hard on the arms and and connected to the balloon-tired wheel by 
shoulders-— unless you are using a motorized means of a chain. A quart of fuel, fed by 
barrow invented by Albert DeLucchi, 29- gravity from a tank set on the back of the 
year-old San Francisco contractor. The bucket, is said to be sufficient to operate the 
power is provided by a one-horsepower gaso- barrow for a whole day's work. 


Albert DeLucchi demonstrates the use of his motor- This one-horsepower engine does the pushing. It is 
ized wheelbarrow. All the worker has to do is lift controlled by a lever mounted on the right handle 
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Big Navy Transport Gliders 
ARE MOLDED FROM WOOD PLASTIC 


ACCOMMODATES 


GROSS WEIGHT 
ip Helelem felt) teh 


24 MEN 


WINGS AND 
FUSELAGE ARE MOLDED 
PLASTIC-IMPREGNATED WOOD 


Largest of three types of wood-plastic gliders being built for the Navy, this one will transport 24 men 


VV ISUALIZING the possible use of non- 
strategic material in plane construction, 
the Navy has ordered 14 gliders built of ply- 
wood impregnated with resin. Two of these, 
carrying 24 men each, will Lave a wing span 


of approximately 110 feet and a gross 
weight of 12,000 pounds. Two 12-place 
gliders, weighing about 6,500 pounds, will 
have a wing span of 70 feet. The remaining 
ten are smaller, two-place jobs for training. 

The hot-pressed resin-bonded plywood 
specified has undergone extensive tests and 
been found particularly suited for gliders. 


It is fire-resistant, noncorrosive, water- 
proof, insectproof, impervious to fungus 
growth, and has a long fatigue limit, with- 
standing twists, strains, and shakes. Breaks 
may be cold-patched in the field or hot- 
patched in the shop. 

In addition to the training the gliders will 
provide, those in the Navy behind the de- 
velopment hold that the scientific advance- 
ment in plastic construction has already 
justified the program. Even the wings and 
fuselages of future planes they contend, 
may be improved by the experiment. 


Landing on Sea or Ground, the Biggest Outspan Air Liners 











NAVY GLIDER (24-MAN CAPACITY) 
HO’ WING SPAN 


OOUGLAS DC-3 95° WING SPAN 





Both the big 24-place glider and a smaller 12-place one are amphibious. The larger has a wing span of 
110 feet, shown at right in comparison with the Douglas DC-3. The wing span of the other is 70 feet 
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Magnesium from the Sea 


CHEMICAL ENGINEERS “DO THE IMPOSSIBLE” TO TAP VAST U. S. SOURCE 
OF VALUABLE LIGHTWEIGHT METAL NEEDED IN PLANE CONSTRUCTION 


waters of the Gulf of Mexico to make On paper, the scheme requires only three 
lightweight parts for airplanes, engineers of simple steps. First, limewater mixed with 
the Dow Chemical Company have become’ sea water converts its soluble magnesium 
the first in history to “mine’’ the sea for salts into milk of magnesia. Second, treat- 
metal on a commercial scale. A year’s oper- ment with acid transforms this product into 
ation of a huge plant at Freeport, Texas magnesium chloride. Finally, electric cur- 
(P.S.M., Dec., ‘41, p. 59), has proved the re- rent passes through molten magnesium 
markable process a complete success. How chloride, yielding solid magnesium metal at 
one electrode and chlo- 

rine gas at the other. 

In practice, the prob- 
lem is to do this economi- 
cally. Solid ores of 
magnesium, such as mag- 
nesite, contain as much 
as 24 percent of the 
prized metal. In contrast, 
the brine of the sea holds 
only 0.13 percent and con- 
tains all sorts of impuri- 
ties from which it must 
be separated. Making 
this low-grade “‘ore’’ pay 


B* EXTRACTING magnesium from the it works has just been revealed to the public. 


Photos Courtesy of Mining 
Engineers wrest metal from water on this peninsula in Freeport Harbor & Metallurgical Engineering 
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its way seemed until now a fantastic dream 

The accompanying pictorial diagram, sim- 
plified by the omission of a few technical de- 
tails, illustrates the major steps. Some idea 
of the magnitude of the project may be 
gained from the fact that huge intake 
pumps at the sea-water inlet handle 300,- 
000,000 gallons daily. Slaked lime is manu- 
factured in a kiln 300 feet long. Lime and 
milk-of-magnesia tanks in a clover-leaf pat- 
tern measure respectively 150 and 200 feet 
in diameter. Filters with canvas-covered 
leaves are 90 feet long and are lifted by a 
100-ton crane which carries them to an 


Oyster shells dredged from Galveston Bay reach 
Freeport Harbor where, converted into lime, they 
will precipitate magnesium “ore” from sea water 


adjacent compartment where compressed 
air loosens the cake of milk of magnesia. 

Chemical engineering skill has combined 
natural advantages of the site with ingeni- 
ous construction. Water pumped into a flume 
from the Gulf serves both the magnesium 
plant and an adjacent plant for extracting 
bromine, a chemical used in making anti- 
knock gasoline. A river diverted by the 
U.S. Engineers Corps makes it possible to 
discharge waste water seven miles from the 
flume intake so as not to dilute incoming 
water. Natural gas provides inexpensive 
fuel. Oyster shells, dredged conveniently 
near, furnish lime for the kiln. By-prod- 
uct chlorine goes to the hydrochloric acid 
plant to be used in making more acid. 

Construction of the plant on a 2,000-acre 
peninsula in Freeport Harbor began in 
March, 1940. Ten months later, the first in- 
got of metal was poured. In March, 1941, 
the capacity was doubled. At the beginning 
of this year, Dow’s magnesium output 
reached 27,000 tons. Now word comes that 
the Government wants more than double 
that amount this year. If present plans of 
the OPM go through, Dow expects to pro- 
duce more than 60,000 tons of magnesium, 
or a third again as much as a previous esti- 
mate of 45,000 tons for the entire U. S. in- 
dustry! 

At unheard-of speed, airplanes to fight 
for America and her allies are coming off 
the production lines. And each new plane, 
with up-to-date design, needs a little more 
magnesium than the last. Can America pro- 
duce enough of the wonder metal to fill the 
need? With the inexhaustible ocean to draw 
upon, the answer seems to be yes. 


Sea and limewater meet in this clover-leaf cluster of tanks, and the sea yields its magnesium. The 
tank in the foreground holds limewater, and the four in the background, precipitated milk of magnesia 
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Cave Machine 
Helps Find The 


Sandia Man, as anthropologists think he may have appeared, with some of his animal 
contemporaries. In upper panel: bison, camel, horse, mammoth. Lower panel: mastodon 


Archaeologists Stumble Upon 
the Campfires of Prehistoric 
Huntsmen of 25,000 Years Ago 


By ALDEN P. ARMAGNAC 


ISCOVERY of the earliest known 
American has just been reported to 
the Smithsonian Institution by Dr. 

Frank C. Hibben, University of New Mex- 
ico anthropologist. Sensational finds of 
weapons and tools, by a party he led to 
Sandia Cave, N. M., prove the existence 
there of prehistoric huntsmen more than 


25,000 years ago. 
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Until now, our “oldest inhabitants” have 
been believed to be another hunting race, 
called Folsom Man, whose relics date from 
a few thousand years later. In fact, it was 
a quest for “missing links” between Folsom 
Man and his agricultural and pottery-mak- 
ing descendants that brought Dr. Hibben to 
Sandia Cave. He found nothing of the sort 
Instead, he came upon handiwork of an 
older-than-Folsom people, now called Sandia 
Man after the name of the site where the 
startling discovery was made. 

Originally discovered by Boy Scouts, the 
cavern opens high on a cliff. Wind-blown 
dust completely blocking the entrance, and 
piled high within, would have proved a 
heart-breaking obstacle but for a novelty in 
the Hibben party's equipment. They set up 
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a gasoline-powered suction blower built es- 
pecially for cave exploration by Dr. Victor 
J. Smith, museum director at Sul Ross Col- 
lege in Alpine, Tex. Dust melted away from 
its intake nozzle in the cave, to be spewed 
harmlessly from a discharge hose down the 
cliff Now to explore, systematically, the 
sandwiched deposits beneath the thin lime- 
stone crust of the cave floor. The top layer 
would contain the ‘st material; the next 
one, earlier; and ;: on V as trained 
archaeologists know. With horror they might 

watched the Hibben party go at the 


ISts 


layer with miners’ picks, 


| 
ind even sledge hammers! Delic 


is were out of the question, f 


Machinery helps uncover the past: A suction blower 
that removes dust, saving explorers untold > 
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solved limestone had penetrated the layer 
ind hardened it to the consistency of crum- 
concrete. Little though, if 
of the remains in the broken and 
screened lumps were shattered. They clearly 
were Folsom weapon points and other fa- 


bling damage, 


some 


miliar articles of his making 
Deeper went the explorers’ test holes and 


struck a relatively soft 
ochre, evidently laid down 
before Folsom Man arrived on the scene. 
No human remnants turned up. The party 
well have stopped there and gone 
But they kept on digging. At 
the ‘sterile’ bed of ochre proved they had 
traveled backward, in time, long before the 


trenches. They 
layer of yellow 


might 


home least 


Expedition members bring up loose material from a 
test hole, to be examined later for ancient relics 


OVERHANGING 
ROCK OPERATOR 
REMOVES 
DUST DEPOSIT 
WITH SUCTION 
NOZZLE 


period in which Folsom Man is known to 
have flourished. 

Then, to their amazement, a still deeper 
layer of man-made remains! Stones ringed 
a small bed of charcoal—once a fireplace. 
A weapon point, illustrated on page lzo, 
rested against one of the boulders. Dozens 
more were found scattered through the de- 
There were scrapers, for dressing 
hides; and knives, chipped from _ single 
pieces of flint. All differed markedly from 
corresponding Folsom _ objects. Sandia 
points, for example, bore a characteristi 
notch at one side; while Folsom points were 
broadly indented at the base, as shown in 
the illustration on the following page. 

Teeth and bones of animals included mas- 
bison, and 


bris. 


todons, mammoths, camels, 
horses, all of species long since extinct, but 
contemporary with this Sandia Man. In 
vain hopes of finding his skeleton, the party 
excavated underlying clay to bed rock. It 
was the only thing missing from this trea- 
sure trove. 

What Sandia Man looked like, however, 
tan reasonably be guessed at, Dr. Hibben 
informs POPULAR SCIENCE MONTHLY. Com- 
pared with early types of the Old World, 
where mankind had its origin, his physical 
features were essentially modern. Probably 
his head was long and narrow, and he had a 
Mongoloid face. He used his Sandia points 
on light javelins or spears—many centuries 
were to pass before some primitive genius 


Cut-away view of Sandia Cave shows blower at 
work, and layers explored. “Sandia” layer contained 
tools and weapons of Sandia Man, two of his fire- 
places, and the bones of many prehistoric animals 
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invented the bow and arrow. Nevertheless, 
there is every indication that Sandia Man 
successfully hunted the larger animals, 
probably by trapping them in pits or by 
catching them at a disadvantage on ledges 

cliffs. Evidently the cave containing his 
lics was not his hom but a hunting 
odge, Upper Paleolithic hich he 
used for short periods of time during fcrays 


style, w 


} 
i 


for food 

How did this remarkable individual get 
Experts consider it extremely prob- 
that the first New World colonists 
Asia, by way of the Bering 
lains. Un- 


here 
able 
came trom 
Strait and the Canadian Great 

til lately, it was held that this cr 
lave awaited the final retreat o! 
about 
as pointed out by Prof 


ssing must 
glacial ice 
Newer evi- 
Kirk Bryan, 
indicates that 


sheets, 15,000 years ago 
dence, 
Harvard University geologist 
there were previous intervals of mild tem- 
perature during which the migration could 
ive occurred 

these periods coincides with the 
Man. Thus there exists the 
strong possibility that he was the original 
migrant If so only the first 
American, but the American 


One ot 
ige of Sandia 
he was’ not 


Known first 


n fact! 
later ti 


been a di- 


Man may } 
World: or he 


Folsom 


the New 


f cave layers: The man's hand rests 
of yellow ochre '!that separates Folsom 


Cc 


ess section 
on the vein 
ns below. Above 


deposits s5ove from Sand 3 remo 


his shoulder is the cave floor mestone crust 


rect descendant of Sandia Man. The same 
alternatives could account for the remark- 
able discovery, a few years ago, of the 
skeleton of a young Indian girl in glacial 
silts 18,000 to 20,000 years old. That date 
would allow plenty of time for Sandia civi- 
lization to spread and develop into a va- 
riety of cultures. And to speed the future 
tasks of scientists in settling questions like 
these, machine methods like the blower sys- 
tem used with such success at Sandia cave 
are now available. 


FOLSOM POINT, below, 
was found in upper layer 
of cave. Compare it with 
SANDIA POINT, right, 
made by the earlier man. 
Lotter is larger, notched 
at side instead of bottom 


POPULAR SCIENCE 








» NEXT PAGE 


SP 
we 
_ 
= 
7 
= 
we 
= 
= 


OUT OF YOUR CAR.. 


\ 
w 
et 
~ 


fr 





Carburetor adjustment isn't 
something you can do cnce 
and then forget about, says 
Earl Cooper. Here he is using 
a tachometer to get a setting 
for the proper idling speed 


AS A RACING DRIVER, 
the author won many big 
speed events before he 
quit the track ten years 
ago. Since then he has 
worked as an experimental 
engineer, helping put 
more miles into cars. Now 


he tells what you can do. 


By EARL COOPER 


ECAUSE Uncle Sam needs more and 
more rubber, fabrics, and metals to build 


up our military machine, there will not be 
enough new passenger cars to go around 
until the emergency ends. So all of us must 
get more miles from our present cars. 
Thanks to expert engineering, micrometer- 
fine assembly, and the availability of oils 
in‘( greases that will do far more than mere- 
ly lubricate moving parts, there's no reason 
why your car, if properly broken in and 
regularly serviced, will not give you 150,000 
miles of safe, comfortable operation. Ameri- 
can manufacturing skill and integrity have 
put the stuff in; it’s up to you to get the 
mikes out 

Your problem is simplified if you start 
with a new car, but you can increase the 
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life of one which already has been pounding 
city boulevards and country highways for 
several years, by following my suggestions. 
They're practical, too; many motor busses 
are operated 300,000 miles or more by com- 
panies following this general plan. 

BREAK-IN. I cannot emphasize too strong- 
ly the necessity for care in breaking in a 
new car. The first 5,000 miles may add 
50,000 miles to, or subtract them from, its 
total life. Ten years ago engines were loose 
and noisy; now they are tightly fitted, toler- 
ances are close, and hot spots will occur, 
resulting in scoring or varnishing, unless 
good oil of the proper weight is used 

Don't drive a new car 40 miles an hour for 
the first 1,000 miles, then jam the throttle 
to the floor. Watch the heat indicator as 
you drive. When it starts to climb above 
its normal level of 160 to 180 degrees, reduce 
speed. Maybe next you'll go 60 for a short 
period. Such changes in pace will wear the 
little hills on the pistons, cylinders, and bear- 
ings down smooth. 

Always use the lightest oil possible. Start 
with oil having a rating of S.A.E. 10, change 
to 20 at 5,000 miles, then to 30 only when 
the motor begins to consume more than two 
quarts per 1,000 miles. Light oil flows fast- 
er, especially on cold starts, reaching vital 
spots quickly. Otherwise, metal scraping 
against metal widens the narrow bearing 
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DO FOR DEFENSE 


Your battery should 
be tested at least 
once a month. When 
both the battery and 
your motor are cold 
it is particularly im 
portant that the bat- 
tery be fully charged, 
for its output is low 
and the motor is hard 
to turn over because 
lubricants are stiff 


clearances so the heavy oil will reach the 
trouble Oil not only lubricates; it 
washes the cylinder walls and ring 
grooves, keeps out deposits of gum and 
varnish, cleans away crankcase soot, and 
cools the bearings. 

STARTING. Especially in cold weather, 
have the battery fully charged, a winter- 
grade oil in the motor, and a volatile, winter 
blend of gasoline in the carburetor. For icy- 
cold starts, depress the accelerator to the 
floor twice before touching the starter but- 
ton, making an extra charge of gasoline 
available for the first firing. Now, depress 
the clutch so the starter won't have to turn 
over the heavily greased transmission gears. 
If you don't have an automatic choke, pull 
out the manual control fully during the first 
few revolutions while the starter is turn- 
ing the motor, then push it in half way. Use 
the choke sparingly after that. 

Getting the engine started on the first try 
instead of the third saves the starting mech- 
anism two thirds of a tough job, and adds 
, just that much to its life. Treat a cold engine 
with great respect, for a cold, fast start 
damages the unlubricated parts more than 
a day of driving when the motor’s warm. 
Accelerate to about seven miles an hour in 
low, get up to 15 in second, then keep it 
under 20 in high for the first six blocks. 

SPARK PLUGs. Cracked plugs will make 


spots. 


also 
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Local car ailments, like human ones, may 
telegraph trouble elsewhere. Bad plugs 
may eventually harm bearings. Clean, 
test, and regap plugs each 5,000 miles 











the motor If, after long use, they 
fire too slowly, not all the mixture in the 
Some unburned gases 


miss 


cylinders will ignite 
will blow by the rings, washing oil from the 
walls and diluting crankcase oil. Too, worn 
plugs make starting harder. Test your plugs 
every 5,000 miles, regapping according to 
specifications and cleaning them carefully. 

BATTERY A run-down battery which 
loesn't put out enough power for the igni- 


There ore a carburetor— 
which can wear cut! Also, jets an become clogged. 
t ought to be dismantled and cleaned at 5,000- 
ets closely inspected 


many moving parts in 


mile intervals, and its 


Brake servicing is done according to how and where 
the cor is operated. Dirt should be cleaned out as 
soon as possible. Adjustment is needed for efficien 
cy. Never allow linings to wear down to rivet heads 





tion circuit gives about the same effect in 
starting as poor plugs, requiring prolonged 
grinding of the starting motor. 
DISTRIBUTOR. This clearing house for elec- 
tricity performs a herculean task. Remem- 
ber, the tiny platinum-and-silver contact 
points “make and break” 30,000,000 times in 
100,000 miles. In time they become pitted, 
resulting in slower timing and causing the 


engine to run hotter as the mixture burns 


Mm 


“ 


j 


The distributor also should be cleaned and 
adjusted every 5,000 miles. Its points, if 
pitted, slow ignition, overheating engine 


up to the hubs,” or in 
clean, and re- 


If you get in water 
soft sand or dirt, remove 
pack wheel bearings at once with grease 


} 





more slowly or later. That’s 
reason enough for adjusting 
the distributor every 5,000 
miles, replacing worn parts. 

CARBURETOR. Some drivers 
think a carburetor, once prop- 
erly set, will function prop- 
erly forever. Don't forget that 
it also has moving parts that 
eventually wear out. Too, the 
tiny jets may become partial- 
ly clogged with dirt and gums. 
If blowing with compressed 
air, or washing in strong sol- 
vents, does not clean these 
out adequately, the air pas- 
sages must be drilled to the 
correct size. Poor carburetion 
results in poor gasoline mile- 
age, heating, and lazy per- 
formance. This gas-air mixer 
should be cleaned every 5,000 
miles. 

RADIATOR. A dirty, rusty 
water-cooler causes the en- 
gine to overheat and ups re- 
pair bills, resulting eventually 
in shortening the life of your 
engine. Drain and add clean 
water at least every six 
months, or when the water 
yellows. If this condition oc- 
curs, add a softening 
compound regardless of the 
climate in which you live. 

OIL AND AIR 


also 


ers, especially when you drive through 
sand and dust, and eventually starves the 
engine. Similarly, bits of metal collect 
in the oil filter along with other dirt and 
muck flowing through the lines. These de- 
vices serve very useful purposes. The air 
cleaners should be cleaned regularly, and 
the oil filter changed with every fourth or 
fifth oil drain. 

TRANSMISSION AND DIFFERENTIAL. Drain 
and clean oil every 10,000 miles or once a 
year, whichever comes first. The gears may 
chip, and these pieces should be removed be- 
fore they damage the other surfaces. Re- 
member, too, oil in the transmission heats 
during long runs and tends to thicken, oxi- 
dize, and corrode the gears, causing them to 
become pitted. 

BRAKES AND WHEELS. Like changing oil, 
service here depends upon how and where 
the car is operated. If you've been driving 
through water up to the hubs, or in dirt and 
sand, grit probably has worked into the 
bearings and drums. Pull the wheels at 
once, clean out the muck and grease, and re- 
pack. This grit soon will damage the bear- 
ings and cut into the brake drums. Water 
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Regular greasing, following the manufacturer's recommendations as 
to type of grease and frequency of applying, is vital to long car 
CLEANERS. life. Don't hesitate to watch the operation. There's lots to learn 
Dirt collects in the air clean- 


tends to emulsify the grease, thus destroy- 
ing its lubricating qualities. 

The entire brake system may be spared 
undue wear by using the engine’s compres- 
sion when descending hills. Go down hill in 
the same gear you would use going up. 
Here's a point worth remembering: If you 
are going 40 and don’t depress your clutch, 
good brakes will stop the car in 72', feet, 
but if you do depress the clutch, 109 feet will 
be required——a loss of more than 50 percent 
in braking efficiency. 

TIRES. Under normal driving conditions, 
inflate the tires according to manufacturer's 
specifications. When properly inflated, ac- 
tual contact of each tire with the pavement 
is about the size of the palm of your hand. 
Therefore, in starting you have only about 
twice that friction area to get nearly two 
tons of automobile into motion. In stopping 
with four-wheel brakes, you have four times 
that palin-of-hand area. in winter, when 
driving on icy pavements, apply the brakes 
medium lightly, alternately pressing and 
releasing and thus getting a snubbing ac- 
tion. If you feel the slightest skid, release 
and apply again. 








FOG AND FROST-FREE WINDOWS are made 
possible for cars by paper-thin films 
that can be applied permanently to 
the glass. The pieces of film are first 
dipped in a can of special liquid ad- 
hesive and pressed by hand on the in- 
side of windows and windshields. A 
squeegee supplied with the material is 
then used to smooth the film and work 
out any bubbles of air beneath it. After 
the film dries, the edges are sealed 
with a thin coat of sealing compound. 
The filmscan be removed with hot water. 


A NEW FAST-CHARGER for car batteries has large 
rubber-tired wheels permitting it to be moved 
about easily. A panel on top of the charger con- 
tains all the meters and switch controls. The outfit 
will substantially charge a normal, run-down six- 
volt battery in a car in less than an hour. It has a 
high initial charging rate of 80 amperes, which 
automatically changes to a lower finishing charge, 
and then a ‘omatically shuts off. Precision-type 
meters measure the charging rate and the indi- 
vidual cell voltages. A fan-cooled, copper-oxide 
rectifier is used. High-rate-discharge test equip- 
ment is built into the charger, and it compares the 
voltage of each battery cell before, during, or 
after charge. 


RADIO CONTROLS CAR SPEED at dangerous in- though the driver steps on the gas. In the 
tersections or other highway points, in a photograph below at the left, the inventors 
system developed for police use by two Chi- are shown operating the transmitter near an 
cago inventors. A portable transmitter sends intersection, while at the right is a close-up 
impulses to any specially equipped car, that of the receiving unit attached to the carbu- 
will slow down the vehicle when desired even retor of a test car. 





HOW TO ADJUST YOUR CAR FOR A 


Wartime Fuel 


By SCHUYLER VAN DUYNE 


AR brings priorities. And one priority 
\W, the vital materials that give the 
anti-knock qualities to most of our gasolines 
motorists to garages 


may send a lot of 
and service shops with car motors that are 
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“ninging” and “knocking.” A change in fuel 
diet—from high-octane gasoline to one of a 
necessarily lower rating—-will cause the 
knocks, and the knocks, if allowed to con- 
tinue, may well result in smashed connect- 
ing rods, burned spark plugs, cracked pis- 
tons, and ruined bearings. 

Fortunately, the knocks 
can be eliminated, even with 
the threatened poorer gaso- 
line. But the adjustments 
are critical, and should be 
made only by expert me- 
chanics who can accurately 
diagnose the trouble. 

At present, gasoline pro- 
ducers, as well as the manu- 
facturer of tetraethyl lead 

the amazing elixir which 
in minute quantities im- 
parts substantial anti-knock 
qualities to gasoline—be- 
lieve that “premium” fuel 
will not be changed. It cur- 
rently averages about 81- 
octane value across. the 
country. The Army has 
standardized all its vehicles 
to run on 80-octane gasoline 
and wants it on hand wher- 
ever those vehicles go. 

But “regular” fuel, until 
recently about 75 octane, 
has already taken a wartime 
production drop to 72 oc- 
tane in some parts of the 
country, because of reduced 
availability of tetraethyl 
lead whose critical materi- 
als are lead, chlorine, alco- 
hol, and electric power. 

While mixing the pre- 
mium with a substantially 
poorer regular gas in your 
own gas tank to get a satis- 
factory combination has 
been suggested, it is believed 
that this would drastically 


Tuning up your motor to run with- 
out knock on lower-octane fuel 
is best done with good equip- 
ment. Here a chassis dynamom- 
eter is recording power output 
at varied engine speed and load 
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Wise mechanics will adjust distributor points (above) 
carefully before making a knock test. Other pre- 
Clean carbon, adjust test plugs 


cautions valves 


Important, too, before adjustments to changed oc- 
tane ratings, is uniform compression in all cylinders. 
Unequal pressures mean sticking valves or bad rings 


Except for idling speed, carburetors have 
no handy adjustment. To make the fuel mix- 
ture richer for operating speeds, you must 
substitute jets with larger openings. Deter- 
mining the highly critical size of new jets 
for a lot of automotive wisdom. Pick 
a wise and expert workman who has good 
engine-testing equipment if you suspect that 
you are in for this particular trouble. And 
remember that when the new jets are in- 
Stalled it will still be necessary to readjust 
distributor to the mixture of 


calls 


the suit new 


110) 
le} 


There is a third form of grief that a few 


POPULAR SCIENCE 





IR & FUEL 
RVICE 


timing must be readjusted from scratch and, 
that failing of complete knock elimination, 
the carburetor jets changed. 

3efore you get too alarmed over knock, 
several points should be remembered. To 
begin with, a slight ping when you step on 
the gas hard does not always mean trouble. 
Many good mechanics adjust timing so that 
ping will occur under heavy engine load. If 
other mechanical conditions are correct, that 
often is the point where most motors deliver 
maximum efficiency and power. Again, a 
car driven 10,000 miles or so under average 
conditions may begin to ping under load, 
even though originally set to avoid it, be- 
cause carbon has formed in the combustion 
chamber reducing its volume and auto- 
matically raising compression ratio. For a 
host of such cars, cleaning out the carbon 
will help a lot. 

Certainly there are no 
trucks, or busses on the road today that any 
anticipated lower octane gasoline will make 
unusable. Perhaps the soundest advice to 
follow is to get your car motor in the best 


gasoline cars, 


You may need a richer carburetor mixture to elimi- 
nate knock. Only way to get this, for driving speeds 
is to install larger jets. It is a job for experts! possible running shape now, before the fuel 


change comes. 
Most cars will need only a retarded spark if engines 


are in good shape. A knob or similar adjustment on 
distributor base (below) makes this an easy matter 





THREE WAYS TO STOP ENGINE KNOCK 
‘CAUSED BY LOWER-OCTANE GASOLINE 


DISTRIBUTOR. It's the first 
thing to tackle if wartime 
fuel of reduced octane value 
makes your car knock. Retard 
the spark to stop knock. If 
retarding to the limit of its 
adjustment does not help, an 
expert must attend to the... 


CARBURETOR. The prablem 
now is to make the gasoline 
mixture richer. The onlyway 


car owners may experience. Their cars were 
designed to run on premium fuel only, of 80 
octane and no less. Generally, these are the 
cars with extremely high compression ra- 
tios, cars that have been built in the last two 
or three years. The remedy for these is to 
lower the compression ratio, which can be 
accomplished by removing the cylinder heads 
and inserting additional gaskets, or thicker 
ones. When the time comes, car makers will 
inform their dealers as to desired thickness 
of the new gaskets. 

3ut new gasket thickness will set up new 
operating conditions in such a motor. The 
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to do this is to replace the 
jets with larger ones. Any 
change here is critical. Your 
dealer or a highly qualified 
specialist should do the work 


COMPRESSION RATIO may 
have to be reduced, if all 
other measures fail. Again 
requiring great precision, 
it means inserting a thicker 
gasket (A) under the cylinder 
head to increase the size of 
the combustion chamber (B 








OUIS MEYER, whom a million fans know 
is the first professional driver to win 
he 500-mile 


Louis Meyer, Famed as Racing 
Driver, Returns to Tinkering 
and Converts 1,800 Worn-Out 
Motors a Month into New Ones 


t 
three 


times, 


used 


classic at Indianapolis 
to tinker with jallopies 


when he was a kid in South Gate, Calif., and 
went from there to win fame and fortune be- 
hind the wheel of a racing car. 

He retired two years ago, began tinkering 


again, and today, in a 
rambling building on the 
edge of industrial Los 
Angeles, Meyer rejuve- 
nates 1,800 ailing motors 
a month. Worn-out mo- 
tors come to Meyer from 
644 Ford and Mercury 
dealers in nine western 
states and in _ foreign 
countries, and return 
home almost as good as 
1942 models 

When motors arrive, 
they roll down a disas- 
sembly line—an assembly 
line in reverse where 
mechanics remove all 
parts and send the blocks 
to a cleaning tank. Chem- 
icals eat at the accumu- 


In tanks of chemicals heated 
and agitated by steam, en- 
gine blocks are cleaned for 
three and a half hours. At 
left, Meyer oversees the start 
of this step in reconditioning 


Engines are rebored, all four cylinders of one bank being done simultaneously. As the boring machine 
operates, workmen “mike other cylinders, as at left, to determine the amount of reboring needed. At 
right, hard-stee! sleeves are placed in the rebored cylinders to permit the use of new standard pistons 
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lation of dirt, and rust, leaving a 
block as clean as a hound's tooth. It is 
ready, after minute examination, for a rapid 
trip along the rebuilding lines. 

The first steps are painting, 
then tagging with a label reading: 
“Genuine Ford Reconditioned En- 
gine Assembly.” Further down 
the line a four-spindle boring bar 
rebores cylinders. Mercury en- 
gines are bored and honed, while 
Ford engines, after boring, are 
fitted with hardened steel sleeves, 
which double the cylinders’ lives 
between overhauls. 

From a gritty mess at 8 A. M., 
an engine by afternoon has its 
reconditioned crankcase bolted in, 
its pistons fitted, and its clear- 
ances measured. New rings are 
assembled on new pistons, which 
are fitted to renovated rods. Cyl- 
inder heads are installed and, as 
the last bolt is tightened, work- 
men begin to check oil pressure 
and bearing clearances. Each op- 
eration has been double-checked 
by experts when the reassembled 
motor is ready for testing for in- 
terior noises. Pronounced right at 
last, it is stamped by swift hands 
with the date, sprayed with rust- 
preventing oil, crated—and a com- 


grease, 


After final assembly, a rebuilt engine 
s hooked up to an electric motor and 
tested. During this operation, oil is 
poured into the cylinders to lubricate 
the pistons and rings. Below, Meyer, 
a stickler for accurate workmanship, 
listens, through a telephone receiver 
and metal rod touching the timing-gear 
cover plate, for interior motor noises 
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Carburetors by the thousand are rebuilt 
as one step in the assembly-line method 
that speeds rejuvenation of old motors in 
Meyer's garage run on big-business scale 


pletely rejuvenated motor starts for home. 

After several months at the Ford plant 
in Dearborn, Mich., learning to make parts 
and assemble Ford engines, Louis Meyer re- 
turned to California to make new motors 
from old, using the new methods developed 
by Ford. Business increased rapidly and he 


was forced to triple floor space. Front-office 
problems also increased for Meyer, as com- 
pany president, but he has never neglected 


his shops. “I'm just running a garage—on 
a large scale,” he says. 

From racing experience, Louis Meyer 
knows that precision workmanship saves 
motors—and lives. He knows too, that ex- 
pert reconditioning will prolong the lives of 
automobiles and trucks and thus save raw 
materials vital to conducting the war. A 
rebuilt engine, Meyer holds, requires about 
a fiftieth of the metal that goes into a new one. 
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STATIC GROUNDERS for fuel trucks are 
made of a special rubber 

conducts electricity and is said to outlast the 
conventional metal chain. Quietness is also a 
feature of the static dissipators, which are 
1'. inches wide by 30 inches long. Handy 


compound 


eyelets speed installation. 


RAPID VALVE-SEAT GRINDING is possible with 
the new vibration-type unit illustrated in use 
above, Light, compact, and constructed to 
reach hard-to-get-at valve the dry- 
grinding machine is said to give an accurate 
mirror finish. It is available for car, truck, 
or bus engines, including internal-« 
tion engines of the Diesel type. 


seats, 


ombus- 


WATCHING GAS FLOW to the carburetor during 
a demonstration drive, prospective purchas- 
ers of Dodge cars are shown just how far 
the car will go on a tenth of a gallon. Flow- 


AN ADDING MACHINE for your car, to register 
operating performance and costs, keeps an 
accurate record of gas, oil, and other ex- 
penses. After a simple operation, it auto- 
matically adds their totals at the end of a 
day. It clips easily to a sun visor. 


ing fuel can be observed as it leaves the 
transparent dashboard container, and miles 
per gallon can be computed by multiplying 
by ten the distance covered on a containerful. 


Left, close-up of the tenth-gallon unit that fastens to car dashboard, 
as above, to let a prospective buyer see just how much gas a car uses 
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] BOTHERSOME GLARE from cowl ventilators, 

particularly when they are opened so as 
to pick up bright light from the sky, can 
be overcome by applying a nonreflecting 
shield to the ventilator surface. This may be 
a piece of window-shade material or other 
dull fabric, cut to size, and attached to the 
thoroughly cleaned surface with rubber ce- 
ment. A flat oil paint may be applied to the 
material to make it waterproof.—W. E. B. 


2 DEFROSTER FANS that have wire guards can 

be made more efficient by attaching a 
piece of cardboard to the guard as shown in 
the accompanying drawing. Either elastic 
bands or pieces of string can be used to hold 
the cardboard cylinder in place. The result- 
ing tube sends a stronger blast of air to a 
more concentrated area of the windshield. 
Laundry cardboard which is fairly flexible 
forms the best stock.—-S. R. 





3 FOR WIPING AWAY MOISTURE that has con- 

densed on your windshield or side windows 
and made visibility difficult, a handy 
squeegee can be improvised from an old 
windshield-wiper blade. To facilitate using 
the blade, a jumbo-type, spring paper clip 
may be attached to its back.—D. B. J. 























Drawings by 
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TShink-or AN IDEA! 


If you would like to let others know 
about your pet auto tip—and get paid 
generously for doing so—just write your 





idea in 100 words or less, draw rough 
sketches, and send them to the Automobile 
Editor, POPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 
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Gus got a file and worked at he 


they were brij it— 


p nts unt 
and his hands were almost numb! 


GLS pulls some wires 


Sometimes it costs less to 
spend more on your car. The 
bankers call it covering your 
investment, but in the Model 
Garage it’s Just €077177/071 SCHSE 


By MARTIN BUNN 


T was just turning dark outside when Joe 
into the Model Garage shop 
partner Wilson sit- 
his workbench placidly 
a floor 


Clark 

and found his 
ting on the end of 
ind contemplating 
cars 


came 


(us 


smoking his pipe 
entirely clear of 
“If you haven't zot 
said a little caustically, 
you'd pick out a 
do it in I don't see 
you 
The 
“There's the 


anything to do,” Joe 

I should think that 
comfortable seat to 
how the dickens 


more 


telephone in the office interrupted. 
phone, Joe Joe 
hurried away. Gus continued to smoke plac- 
idly. After half a minute he heard Joe call 
him, and went into the office 

Elmer Jones on the wire," his partner in- 
formed him. He says he's stalled four miles 


Gus said 


142 


out on the dirt road, and wants you to tell 
him what to do about it.” 

Elmer is a mild young man who clerks in 
the local chain store and who, in his off 
hours, enjoys wandering about the surround- 
ing country in an old crate which seldom 
actually breaks down but which always has 
something or other the matter with it. His 
voice over the wire sounded deeply discour- 
aged. 

“I'm sure stuck this time!” it wailed. 
“Had to walk pretty near a mile to get to 
this phone, and it’s colder than the dickens 
out here. I've never had anything as bad as 
this happen to me before. I don’t know 
what I'm going...” 

What's the matter with your car?” 
cut in on his tale of woe. 

“I dunno,” Elmer groaned. just 
won't run, that’s all. She began to misfire, 
and I stopped the motor to find out what 
was the matter. I couldn't find anything 
wrong, but when I tried to start her up she 
wouldn't even turn over. I've tried pretty 
near everything I know, and it’s getting 
dark and awful cold!” 

“Take it easy—-take 
soothingly. “I'll come out. Just where are 
you now?” Elmer told him. “All right, I 
know the house,” Gus said. “You stay there 
and keep warm. I'll pick you up 


Gus 


“She 


it easy,” Gus said 
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The last of the aaylight was fading and 
snow rode a blustery gale when Gus turned 
his old but immaculate roadster off the ce- 
ment of the highway onto the icy ruts of a 
little-used country road. It was black dark 
before his headlights picked up the white 
farmhouse at the roadside from which El- 
mer had telephoned him. 

Elmer, who had been waiting on the 
porch, hurried out and jumped into the road- 
ster nervously. “I'm worried about my 
lights—-I didn’t turn ‘em on,” he fussed. 
“I pushed my car a little off the road, but 
some one might run into it.” 

“They might— but there isn’t much chance 
that they vill. There isn’t much traffic on 
this old road,”’ Gus renssured him. He drove 
on steadily, and in a few minutes they 
stopped alongside of Elmer's balky sedan. 

Gus got into it and stepped on the starter. 
Nothing happened. ‘Feels to me as if your 
battery has gone dead,” he said. ‘Well, the 
first thing is to get your job back to town 
when we've done that it'll be easy enough 
to find out what's the matter with it. Get in. 
I'll give you a push. You slide her into gear 
after I get her rolling. That'll start your 
engine if it’s true that the trouble is a dead 
battery.” 

Elmer got into his jallopy, and Gus ma- 
neuvered his roadster behind it and then 
edged it out onto the road. Then, starting 
slowly and evenly, he gave it a long push. 
3ut the engine stubbornly refused to take 
hold. 

Gus swore under his breath—Elmer had 
been right about it being cold out here in 
the country. “Guess I should have brought 
the wrecker,”’ he said. “But I didn’t, so 
we'll have to do the best we can without it. 
Let's see, now.”” He got his flashlight, raised 
the hood, and started a quick inspection. 
“How long have these 


burned and pitted,” he said. ‘Probably that 
is why your car won't start when we push 
it.” He got a file out of his car’s tool case, 
and worked at the points until they were 
clean and bright—-and until his hands were 
almost numb. “Well, let’s see what another 
push will do,” he said. 

Again he pushed Elmer's car down the 
road. For perhaps 20 yards nothing hap- 
pened. Then the engine started, sputtered 
noisily for a moment, and then ran smooth- 
ly. Elmer stuck his head out and looked 
back. “Keep going!” Gus yelled at him. 
“Don’t let your engine stop, for Pete’s sake!” 

Around a curve down the road headlights 
gleamed whitely from an approaching car. 
Elmer switched on his lights in a hurry. 
yus saw them flare up to abnormal bright- 
ness—and then go black. A moment later a 
car roared past, its driver yelling something 
at them. And with a dying sigh, Elmer's 
motor stopped again. 

Gus got out and went up to the other car. 
Elmer seemed close to tears. “She missed 
a few times, and then went dead on me,” he 
explained. 

Gus looked at his watch. “No use fooling 
around any longer,” he decided. “I haven't 
got a tow chain or rope with me, so I can't 
haul you in. I'll push you down to that 
farmhouse that you called me from, and 
phone Wally to come out with the wrecker 
and bring your car in.” 

“That's all right,”” Elmer said, “but how 
much is all that going to cost me? I've just 
paid for 3ome work I had done on this 
darned ous, and I’m sorta broke.” 

“Don't worry too much about that,” Gus 
told him. “I'll make the towing charge 
light—-I should have come out in the wreck- 
er in the first place. That's my mistake.” 


Gus telephoned to the garage for the 





distributor points 
been in?” he de- 
manded after a min 
ute 
“Only 





a couple of 
weeks,” Elmer told 
him. “They're il- 
most new 








Gus grunted 
‘. 


‘‘They’re badly 


Joe found him ripping 
wiring out of Elmer's 
car. "What the dickens 
are you doing?" he de 
manded. “Just a little 
wire pulling. We all have 
to do it now and then 

Gus grinned back at him 
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wrecker. Then they parked Elmer's car in 
the farmyard, and started for home. 
dropped Elmer at his boarding house. “I'll 
look over your job in the morning,” he said 
Right now I'm heading for the Park House 
and my dinner. When I've finished eating it, 
all I'm going to do is to find me a good hot 
until bedtime. Boy, 


Gus 


radiator and sit on it 
am I cold!” 

That night the mercury nose 
and all next morning Gus was kept 
radiators and the numer- 
always 


dived to five 
below, 
with frozen 
other 


crowd repair shops the n 


busy 
motoring mishaps which 
rning after an ex- 


ous 
ceptionally cold night. As a result, he and 
t learn but highly inexpert 
weren't able to make a start 
uble-shooting job until 


us eager-t me- 
Wally 
r Jones's tr 

lunch hour 
Then Gus looked at the distributor points 
iw that they were as badly burned an 
as they had been before he hat 
them the before. He 
Wally the floor boards 


up and test the 


afternoon 
Yoy get 
battery,” he told the grease 
monkey 

Ten minutes later Wally came over to his 
workbench with a hydrometer in his hand 

The battery's O.K he reported im- 
“The hydrometer readings of all 
the cells are pretty near the and 
they're all over one point two fifty 

Well, what does that prove? 

manded 


Boss. 


portantly. 
same, 


Gus de- 
battery's charged,” Wally 


he agreed 
arged, why won't 
he engine’? 
chin 
dunno he 


and 


irdless 


badly w 
“Hello 
thawed out yet? I'm 


rried 

Gus greete 
just getting started on 
your bus had the 


shop full 


of hurry-up 


cold-weather jobs a 
morning 

He went over to Fl 
mer'’s car and turned 
a flashlight on its ex- 
posed battery Both 
its braided ground 
strap and its battery 
cable were covered 
with poisonous-look 
ing green 
and 
showed 


corrosion, 
closer inspection 


that the bat 
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GUS SAYS: | a 


It's important to knock away those 
big chunks of dirty slush that form 
under your fenders in bad weather. 
If they freeze solid and fall off 
while you‘re driving out on the 
road, they can easily injure some- 


body or damage another car. 


tery cable was broken a couple of inches 
from the terminal 

There's your trouble, Elmer,” 
“It's your own fault, too—you've been too 
careless to keep your battery connections 
bright and clean, the way they always 
should be, and acid that has spilled out of 
the battery has corroded both the ground 
strap and the cable—two of the most im- 
portant links in a car’s wiring system. The 
ground strap hasn't fallen apart, so far, but 
when you got on that rutted road yesterday 
afternoon the jarring snapped that corroded 
That allowed the full voltage of the 
which goes considerably higher 
than the voltage of the battery —to pass 
through your wiring system. Naturally, 
with the battery cable broken the starting 
motor couldn't start the engine, and when 
we got it started by me pushing your car 
with mine the voltage from the 
generator both burned out your lamp bulbs 
and burned your distributor points so badly 
that the engine couldn't keep on running 

Well, here's the news, Elmer- -and 
it isn't nearly as bad as it might be. New 
a new battery cable, and new lamp 
will get your bus running again. I 
don’t say that you will have a wiring system 
that I'd trust too far, but your car will run 

for a while, anyhow.” 

Elmer's face got red. “To tell you the 
truth, Mr. Wilson, I had an engine overhaul 
job done at a shop down in the city —they 
me a low price, and they said that my 


Gus said. 


cable 
generator 


excessive 


bad 


points, 


bulbs 


gave 
wiring system was O.K. Could that be why 
the motor doesn’t run as well as it did be- 
fore they monkeyed with it?” 

“More likely than not,” Gus told him. 
“You're always likely to have ignition trou- 
ble after an engine overhaul if you leave 
he old wiring in. Putting new pistons, rings, 
and valves in an engine you had all that 
you”? always increases the 
Well, that higher compression 
ignition-system weak- 
noticed when the com- 

pression was lower. 
—-——} Elmer did a job of 

serious’ thinking. 
“Well,” he said at last, 

know that what 
you say about cars is 
always 100 percent 
right. Suppose you 
check over all my wir- 
ing, and phone me 
what should be done, 
and how much it will 
cost me? I've got to 
get back to the store.” 

“O.K.,”" Gus agreed. 
‘T'll give you a (Con- 
page 218) 


ne didn't 
npression 
ually shows up 


nesses that weren't 


tinued on 
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SUGGESTIONS ON REPAIRING AND RE-COVERING 
THE EXTERIOR WALLS OF FRAME BUILDINGS 


By CARL T. SIGMAN 
AND WILLIAM J. WARD, JR. 


N ANY program of home 
it is natural and proper to begin with 
the outside walls. If you are planning t 
repaint, ially, it will pay you to ex- 
imine the surface with to «ce 
termine just what 
painting 
Weatherboards should last as long as the 
parts of them do occasionally 
may occur because unseasoned 
iuse of alternate wet- 
ind drying, or as the result of improp- 
split the wood and allowed 


improvement 


espe 
great care 
i precede 


shoul 


repairs 


house, but 
split. This 
lumber was used, be: 
ting 
er nailing, which 
the entrance of 
If the you need 
chisel them a little wider and fill them with 
wood putty or a good caulking compound 
Be sure the wood is perfectly dry when you 
do this. As a temporary expedient until 
permanent repairs can be you can 
cut strips of tar or building paper, or sheet 
metal, a little larger than the split areas, 
and push these strips up under the cracks 
Frequently damage is so extensive that 
entire sections of clapboards have to be re- 
placed. To do this, gently drive a wide, thin 
chisel or a thin pry bar under the siding di- 


moisture 
cracks are small, 


made, 
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only 


rectly above the part to be removed. In- 
sert two wooden wedges at the extremes 
of this section. With a try square, mark 
off the piece to be replaced. Reverse the 
handle on an adjustable keyhole saw and 
use this to cut out the damaged portion as 
shown in Fig. 1. Split away the lower part 
of the board as high up as you can; then 
slip a heavy hack-saw blade up under the 
remaining part to cut off the nails holding it. 

Carefully cut a new piece the exact size 
of the one removed. Apply white lead or 
house paint on the joint edges and nail the 
board in place, using galvanized or other 
rustproof nails if possible. It is well to in- 
sert a piece of building paper or felt about 
3” wide under each joint before nailing 
Countersink the nails, give the new board a 
priming coat at once, and putty the nail 
holes after the paint is dry. 

Often several boards, one above the other, 
must be replaced. In cutting these out, 
stagger the cuts so that they will not coin- 
cide (Fig. 1), as the joints should not come 
directly over one another. Start removing 
defective sections at the top, but work from 
the bottom up when inserting new pieces. 

Corner boards frequently must be re- 
placed also. These usually rot near the bot- 
tom rather than higher up, and may then 
let moisture get into the corner studding 
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or to the sill below. If no stains or cracks 
indoors give evidence of water damage, it 
may be necessary to cut out and replace 
only a small section of the corner post or 
studding. 

totted sills are harder to replace. Re- 
move the water table and cap to the length 
of the damaged portion, bracing the stud- 
ding meanwhile with posts set on the base- 
ment floor under the joists. If the stud- 
ding has settled into the rotted sill, the wall 
above must be jacked up before the sill is 
replaced 

Termites are a prolific source of trouble 
in some localities. As they are visible only 
when their shelter tubes or runways are 
broken open, the first sign of their presence 
may be damaged wood. Even this may be 
unsuspected, for badly infested lumber ap- 
pears perfectly sound, but can be detected 
by testing it with an ice pick or pocket- 
knife. If you find soft spots that appear 
to be due to something worse than ordinary 
rot, consult a reliable termite control com- 
pany at once. It will be necessary to re- 
place all infested members with wood treat- 
ed with creosote or chemicals. The soil 
adjacent to foundation walls and under 
flooring, steps, terraces and porches must 
also be treated to destroy termite colonies. 
Uninfected timbers that are susceptible to 
termite attack should be impregnated un- 
der pressure. The problem of termites is 
one that the home owner can hardly cope 
with himself. You will probably save money 
by seeking the help of reliable specialists 
at the first sign of trouble. 

Side-wall shingles not of the best quality 
often warp, curl, or split. Such faulty ones 
should be nailed back before repainting is 
begun. If the curl is such the nailing may 
split the piece, drill holes for the nails and 
drive these home gradually to draw the 
shingle back into place. 

Where shingles must be replaced, they 
can be remecved by splitting them with a 
chisel or hatchet. Pull out, bend down, or 
flatten old nails. If several shingles must 
be removed, begin with the uppermost. In 
placing new ones you will, of course, start 


from the bottom. Use only rustproof nails. 

For stained walls, prestained shingles are 
preferable to those dipped on the job, as 
they are more thoroughly impregnated. On 
painted walls, give the new shingles a prim- 
ing coat immediately after the repair is 
completed. 

Caulk all cracks around doors and win- 
dows, and any joints between clapboards 
that have opened because of shrinkage of 
the wood. Good caulking is elastic and will 
expand and contract with the lumber. Small 
cracks can be filled from special applicator 
tubes. For filling large cracks, a caulking 
gun is needed. Caulking can be had in 
white, cream, gray, and in a few colors. 

As metal is becoming scarcer, any urgent 
repairs on flashing should be made at once. 
Although copper is ideal, galvanized . ‘on 
can also be used. It should be painted on 
both sides before installation. 

Lead weighing from 2'!, to 3 Ib. per 
square foot is often used for flashing with 
good results. This material soon acquires 


‘a coating of white lead or basic lead car- 


bonate that preserves it. If metal cannot 
be had in your locality, you can temporarily 
use a heavy building felt or roll roofing in 
the same way that metal flashing is used 
(Fig. 2). 

Ventilation of attics, spaces under porch 
roofs, and similar inclosed places is a fac- 
tor often overlooked in house construction. 
Just before you apply new siding may be 
the time to install windows, louvers, or 
screened ceiling vents. (Continued) 
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DRODER USE OF METAL FELASHING IN WALLS OF FRAME HOUSES 





OVER WINDOW HEAD . AT WATER TABLE 
ABOVE FOUNDATION WALL 




















AT SHINGLE ROOF UNDER DORMER 
AND CLAPBOARD WALL WINDOW SILL 


Where new siding or shingles extend be- 
yond window frames, new molding and 
flashing must be installed, as shown in 
the horizontal and vertical cross sections 


New clapboards or shingles of wood, asbestos ce- 
ment, or asphalt composition can be nailed right over 
existing walls. Brick or stone veneers also can be ap- 
plied, but both require new footings as shown in Fig. 4. 
Whatever is used, the additional wall thickness will 
result in keeping the house warmer in winter and cool- 
er in summer 

Wood shingles are usually made from red or white 

dar, cypress, redwood, or southern pine. They are 
ivailable in two or three grades of each kind, and in 
16", 18”, and 24” lengths 

Greater exposure to the weather is permissible for 
shingles used on side walls than for those on roots 
Maximum exposure, that is, the length of that part of 
the shingles not overlapped by the following course, 
is as follows 

16” shingles—7 
18 : S!. 
24 ™ 11', 

Shingles can be nailed directly to old siding or shin- 
gles, but the walls should first be leveled by nailing 
wood lath or other filler strips, as shown in Fig. 3, 
below the butt ends of the old siding so as to take the 
shingle nails. A good-quality waterproof building paper 
or felt should be nailed horizontally over these before 
the new shingles are put on. Apply the paper with a 
horizontal lap of about 2” and a vertical lap of about 
6" at the ends and corners 

Sixpenny hot-dipped galvanized iron nails should be 
used. Drive them flush, but not far enough to crush 
the wood underneath. For 
securing waterproof paper 
or felt, use 1” long barbed 
galvanized nails with 5.” 

FLASHING heads. Disks or caps used 
NEW CONCRETE f under these should be flat 
FOUNDATION , i and less than 11,” in di- 

® ameter. 

Figure 6 shows five dif- 
ferent methods of nailing 
random-width, dimension, 
and wavy-butt shingles. 
These last-named shingles 
are formed by band-saw- 
ing the shingles while they 
are still bound together in 
bundles as shown 


to the weather 
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DOUBLE COURSINO 


STANDARD 
RANDOM WIOTH 


RANDOM WIDTH 


In deciding what exposure to use, line up 
the butt edge with the upper or lower win- 
dow lines, or both if possible. This is not 
only for the sake of appearance, but also 
to avoid unnecessary cutting. Shingles 
should be nailed along horizontal chalk lines 
snapped on at heights determined by the 
exposure. A better method where straight 
shadow lines are necessary is to tack a 
temporary strip to the wall and butt the 
shingles against this. 

Double coursing (Fig. 7) provides addi- 
tional insulation and a deeper shadow line, 
and with it considerably greater exposures 
are possible, as may be seen from the draw- 
ing. Second- or third-grade shingles can be 
used for the under course; in fact, it would 
be an extravagance to use first-grade ones. 
Face nailing with sixpenny, small-headed, 
hot-dipped galvanized iron nails is the rule. 

In double coursing, the outer shingle has 
to extend '.” below the inner one to pro- 
vide a drip projection. The rabbeted guide 
shown in Fig. 7 will insure a uniform over- 
hang and a true butt line. 

In providing a new surface over your old 
house, particularly when double coursing is 
used, you may find it projects beyond exist- 
ing window trim, in which case new mold- 
ings must be applied and flashed, as illus- 
trated in Fig. 5. 

A comparatively new siding material is 
outdoor plywood, with which many novel 
architectural effects can be obtained. Its 
application cost is low because it comes in 
pieces as large as & long and 23” wide. 

Plywood is available with either plain 
or rabbeted edges (Fig. 8) and can be laid 
with flush joints A or overlapped joints B 
like clapboards. Battens can be used over 
the rabbeted flush joints to provide additicn- 
al waterproofing and afford certain archi- 
Plywood siding is available 
in Douglas fir or redwood, and is double- 
rabbeted on the sides and ends. Sixpenny 
waterproof nails should be used as indicated 


tectural effects. 


in Fig. 8 

irdinary siding, 
from pine, redwood, or 
chased in many shapes and sizes to give 
you almost any effect you could desire. 
Some standard shapes are shown in Fig. 9. 


most of which is made 
cedar, can be pur- 
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STAGOERED 
BRANDOM WIDTH 


WAVY BUTT LINE 
RANDOM WIOTH 


Zig. 6 


Ne! SHINGLES 
ToP COURSE 


N22 SHINGLES 
BOTTOM COURSE 


WEATHER EXPOSURES 
12" FOR Ib" SHINGLES 
4 « 18" “ © 
ie «6 24" wo 


RABBETED GUIDE 


2 NAILS TO A 
SHINGLE, NAILED 
2° ABOVE BUTT 
LINE ANDO ¥4" 
IN EROM EDGE 


OUTER COURSE 
¥2" LOWER THAN 
UNDEZ COURSE 


They can be applied over old siding and 
shingles by first leveling up the walls with 
lath. 

Composition shingles made of Portland 
cement and asbestos fibers under hydraulic 
pressure never require paint, and the newer 
glazed-surface types can be washed with 
soap and water like a porcelain dish. These 
shingles are available in white, silver gray, 
and several colors, and with two surfaces 
smooth and cypress grained. You can also 
choose from several standard butt lines 
straight, wavy, or irregular. The same ma- 
terial is also made to resemble brick veneer 
in tones of red and buff. All asbestos siding 
is, of course, fireproof and termiteprooft 

Installation costs are low becausc shingles 
are available in widths up to 27”. Nail holes 
are already punched and alloy-steel rust- 
proof nails as well as asphalt-felt joint 
strips are furnished with the shingles. All 
edges are die cut, and therefore form tight, 
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true joints. Asbestos-cement siding 8 long and 
8” wide is also available. 

The Home and Workshop “cover” (page 145) 
shows workmen applying asbestos shingles over 
old siding. In this painting we have, of course, 
taken certain artistic liberties because we have 
endeavored to show all stages of the work and 
at the same time give a clear idea of the finished 
job in a single picture. 

Figure 10 illustrates the correct application of 
asbestos shingles. The wall is leveled by nailing 
lath or tapered wood strips below the butt ends of 
the old clapboards or shingles, where the top nails 
are to be driven in. The drawing also shows three 
outside corners—-one with corner boards, the sex 
ond with a preformed metal corner bead, and the 
third with the shingles butted together directly. 

After covering the whole wall area with water- 
proof building paper or felt properly overlapped 
as described, a ',” by 1” strip, known as a “cant 
strip,’ should be nailed to a level chalk line along 
the bottom of the wall. Some manufacturers rec- 
ommend the use of heavy asphalt-felt or metal 
flashing at all corners over the building paper or 
felt underlay. Snap a level chalk line at a height 
of ', less than the length of shingles to be used 
The first course must extend ',” below the cant 
Strip for drip projections. The second course 
should begin with a half shingle, which can readily 
be cut by scoring the surface with a sharp in- 
strument such as a chisel and snapping the shingle 
over a straightedge. Fold a joint strip around the 
corner and apply the half shingle with two nails at 
the top and two at the bottom 

The second and succeeding courses can be 
aligned for proper exposure by inserting two nails 
in the holes at the butt of the shingle and allow- 
ing these to rest on the top edge of the under- 
lving shingle. Drive nails up snugly, but not int 
the shingle itself. Under windows, where the top 
edges of shingles would be exposed, use alloy-steel 
nails or cover the edge with molding, because rust 
streaks will stain asbestos shingles. Copper gut- 
ters, leaders, and screens also may stain these 
shingles, so such metal should be coated periodical- 
ly with thin spar varnish. 

3e careful to store asbestos shingles in a dry 
place to prevent efflorescence or “blooming.” If 
outdoors, they must be stacked on g 
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Fig. 10 


at least 4” off the ground and not more than 
3° high, and covered with some waterproof 
material. 

A very popular type of shingle is that 
made from asphalt and felt, and covered 
with a mineral coating. Many of these have 
tapered butts. They are lower in price than 
asbestos shingles, and afford a wider choice 
of colors. Made in all the standard forms, 
they are fire resistant and termiteproof. Al- 
though used mainly on roofs, they look well 
on side walls. Like siding, they 
never require painting 

Another popular mineral-asphalt product 
is imitation brick finish, available in the 
form of insulated siding thick (Fig. 11) 
and in rolls as illustrated in Fig. 12. 

In using the siding over clapboards or 
shingles, the walls must be leveled up with 
lath as previously described, but no felt or 
building paper is required. This brick siding 
units. Chief among 


asbestos 


comes in five standard 
these are the master unit, for use on the 
main part of the and the soldier- 
course panel, which is used as the starting 
course at the bottom (Fig. 11). Both of 
these have extended tongucs at the top and 
right side and recesses at the left side and 
bottom to receive the tongues of adjacent 
pieces. There is besides a single-course strip 
to fill out eaves, window sills, and the like; 
a trim unit resembling a header course for 
use around windows and doors; and a corner 
All of shown in Fig. 11. 


house, 


piece these are 
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Such brick siding must be nailed with 2 


rosin-coated or rustproof nails in the joints 
only, as indicated by black spots in the 
drawing. As the material is applied, all 
joints should be sealed with a specially pre- 
pared caulking compound. 

Apply the soldier course first, but do not 
let it come in contact with the ground. Above 
this, nail on a master panel from one side of 
which a piece 1', bricks wide has been cut 
off; Continue with full-sized panels in that 
course. To start the third course, cut two 
full bricks from a master panel and nail 
this piece in place. Again follow with full- 
sized panels in this course. Start the fourth 
course with a panel trimmed 3', bricks on 
one side. The fifth course is then begun with 
a full-sized panel, and the order of courses 
repeated as before. Trim strips around 
doors and windows, and corner pieces, are 
nailed in place last. 

Somewhat cheaper is the imitation brick 
finish that comes in rolls, as shown in Fig 
12. Since this type is flexible, a rigid under- 
lay of waterproof sheathing board has to be 
nailed over old siding or shingles. Where 
one roll meets another, a 4” wide piece of 
metal flashing is placed beneath the joint 

Still a third type of brick-finish siding 
comes in strips one brick high. This has the 
advantage of requiring no rigid under- 
surface, but old siding with exposures of 
more than 3” must be leveled up with lath 
or stripping as for shingles (Fig. 13). 
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GLASS NAILED TO THE WALL ini 
rooms and kitchens. It is 
pretabricated type of struct 
ented to plaster board in such a way thi 
flange of the backing extends out from 
the edges. This flange is nailed directly to 
the studding. The plates can be used next 
» either a plain wall or plaster without the 
iddition of molding, and installation can be 
ne by a carpenter. The panels are prac- 
il above bathtubs, behind lavatories, and 


s sink splashboards in kit 


This new plastic caulking materia 
looks like cord and can be pressed 
into place merely with the fingers 


RANDOM SHINGLE EFFECTS are ob 
tained now with the use of strip 
shingles, each strip having four 
tabs of irregular lines and widths 
A system of notching assures prop- 
er alignment whether the shin- 
gles are put on from left to right 
or the reverse and regardless of 
the order. The notches also are 
so arranged that nails are covered 
ind joints are protected The 
strips come in four blended tones 
on simulated wood-grained tex- 
tures that accentuate shadow 
lines. 


PLASTIC CAULKING MATERIAL is avail- 
able in the form of rolls or beads 
for use on window and door frames, 
to seal cracks in wood and plaster, 
and for waterproofing the edges of 
tubs and other bathroom fixtures. 
Somewhat cordlike in appearance, 
it can be applied without tools sim- 
ply by pressing it into the opening 
to be filled. The compound is non- 
oxidizing and, since it remains plas- 
tic while in use, will not crack with 
changes in temperature or the ex- 
pansion and contraction of sur- 
rounding areas. It is grayish white 
in color, can be painted over almost 
immediately after installation, and 
will not stain painted surfaces it 
touches 
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DOOR KNOCKERS THAT SOUND CHIMES lend a musical 
note to the arrival of visitors. No electricity or wir- 
ing is required, mechanical chimes being mounted 


on the inside of 
sounded by the lifting of the knocker. 
monious notes are struck, 
suit the ear of the householder. 
advantage in 
houses 


of special 
those apartment 
where neighboring 
are close together, for the 
notes can be made to dif- 
fer enough from the neigh- 
bors’ to avoid confusion. 
Also available in a match- 
ing metal finish is a door 
lookout through which 
visitors can be identified 
before the door is opened 
but through which they 
themselves cannot _ see. 
The lookout can be closed 
with a hinged disk 


doors 


MARBLE IN A CAN is a spraying paint that 
looks like enamel or lacquer, but ‘‘mists’”’ 
out, when applied with a gun, into long, fine 
filaments that dry as they settle with an 
effect like the veins in marble. It comes in 
white, black, red, blue, yellow, aluminum, 
and gold, but can be intermixed to produce 
a variety of other shades. The finish can be 
used on metal, wood, plaster, composition 
board, pottery, and glass. 


MARCH, 19; 


the door panel where they are 
Two 
and can be adjusted to 
This is a feature 


har- 


Mounted directly on the 
inside of the door panel, 
these chimes are sounded 
mechanically with the rais- 
ing of the knocker. Call- 
ers can be identified 
through the lookout hole 


THIS INSTANTLY ADJUSTABLE CLAMP, handy for 
hdme furniture repair and other wood glu- 
ing jobs around the house, is set first on a 
notched bar to the approximate dimension 
of the work. Tightening up the adjusting 
screw presses the glued wood together and 
also holds the movable jaw firmly against 
the notched bar. The bar is of bright steel 


and the jaws of heavy cast metal finished 
in red enamel. Jaw edges are knurled for a 
The clamps are available in two 
sizes, one with a maximum spread of 6” 
and the other 12”. 


sure grip. 


REVERSIBLE WINDOW SHADES, which have a 
double life, can be attached to the roller at 
either end. Once the shade becomes soiled, 
it can be switched around so that the clean 
upper section is at the bottom. Both edges 
are hemmed alike and are fastened to the 
roller by means of three easily removed 
snap-on copper clips. The shade itself is 
made of a tough fiberized paper which re- 
sists wrinkling and tearing. 














hEEPING 


Like anything else, decorative candles in the 
home may become dusty in time. To clean them 
and restore the luster, wipe with a soft cloth 
that has been dampened slightly with alcohol 





Torn upholstery can be mended almost invisibly by the 
use of surgeon's adhesive tape -from the first-aid kit. 
There will be no stitches to show. A piece somewhat 


onger than the tear must be inserted under the mate- 
rial, sticky side up. The two torn edges are pressed 
against this, together with any raveled threads. Be 
sure to align them so that no wrinkles will be formed 














To open a sealed envelope or re- 
move clippings from scrapbooks 
without harm to the paper, work 
a shorp pencil between the past- 
ed surfaces with a rolling motion 
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When cutting taffy or marshmallows for des- 
sert recipes, you can prevent the candy from 
sticking to the scissors by slicing the blades 
from time to time across a bar of paraffin wax 





The bottom of a scouring-powder 
can will not leave rust marks on 
a tile drainboard or on bathroom 
shelves if its edge is covered 
with adhesive tape as shown above 


Filter papers for coffee mak- 
ing are always at hand when 
needed if taped to the top of 
a coffee can. Exchange lids 
whenever a new can is opened 
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THE HOME SHIPSHAPE 


44 


STIFF WIRE 


ATER TANK 
Ln CHAIN 








Rust and sediment in a hot-water tank can be dis- 
lodged by using a length of chain on a wire crank 
as illustrated above. Work the chain about vigor- 
ously while allowing dirt-laden water to drain off 

















CRANK MADE OF 












































This closet rack will hold a good many pairs of 
women's shoes. B->- holes for **” dowel rungs in 
1” by 2” turring strips. Drive a nail through each 
joint. Assemble the two ‘ladders’ with cross dow- 
els so that each rung is midway of those opposite 
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BLOTTING PAPER 


Most typewriter ribbons dry out before the ink 
in them is exhausted. In order to prevent this, 
place a disk of blotting paper soaked with light 
machine oil on top of each spool under the cover 


Cutting hard soap with a knife is not only dif- 
ficult, but likely to be dangerous in case of a 
slip. Borrow a coping saw from the home workshop 
to do the job safely and with a minimum of waste 











y 
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The type of rubber suction cup that has a clip at- 
tached is very convenient for fastening extension 
cords to a wall or holding them off the workbench 
and out of the way when one is using an electric 
hand grinder or any similar cord-connected device 
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A brilliant, beautiful wet fly 
the Parmachene Belle. This 
is considerably larger than 
The hook is known 
shank 


full size 
os a No. 6 long 


ce 
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7 «He FUNDAMENTALS OF A FASCINATING 
PASTIME THAT IS OPEN TO ALL ANGLERS 


By Ray Bergman 


Angling Editor of Outdoor Life” 


HE making of flies has become a na- 
E f->#- pastime, if not an industry. In 
every town and hamlet one will find devo- 
tees of the art. This article on the essen- 
tials of fly making is directed to the novice, 
but it may well help those who have been 
struggling with the job for some time 

Tools, To begin with, you need some tools 
In the lower illustration on page 158 three 
different fly vises are shown. A and B are 
best for regular work where you have a flat 
is a special clamp-on 
but because the jaw 
is not offset and a wing nut is used as a 
tightening device, it is not as efficient as A 
and B. F is a pair of hackle pliers. Unlike 


surtace to clamp to. C 
vise for use anywhere 


Ray Bergman at work 
tying a fly. He is 
one of the foremost 
authorities on fish 
ing and the author 
of two of the best- 
known books on the 
subject Just Fish 
ing and Trout 

Note the type of fly 
vise he uses himself 


ordinary pliers, the jaws open when you 
squeeze. This tool is used to hold the fine 
hackle feathers as they are wound on. 

The scissors D may be either curved or 
straight. I suggest having both types. 
They should be of good quality because the 
stems of feathers and tinsel are both very 
hard on scissors, and a cheap pair is an 
abomination. Be sure the scissors will cut 
close to the points. Try them before buying. 

The tool E is properly called a “dubbin 
needle” but is usually referred to as a sti- 
letto in the United States. (‘‘Dubbin” or 
“dubbing” is the body substance of a fly.) 
With the needle you can rectify mistakes in 
finish off knots, and remove lacquer 
that may get into the eye of some flies A 
stout sewing needle would serve as a sub- 
stitute for this tool. 


tving 








At G are shown a few hooks used in fly 
tying 1. Extra long streamer hook. 2. 
Heavy wire salmon fly hook; also very good 
for streamers which one wants to sink read- 
ily. 3. Light wire salmon dry-fly hook; also 
good for sparsely tied streamers or wet flies. 
4. Medium-length streamer hook; aiso suit- 
able for large dry flies, especially the May- 
fly type. 5. Ordinary wet-fly hook. 6-8. Dry- 
fly hooks of various kinds. 

The only necessity not shown is the 
thread. For this get the regular fly-tying 
silk on sale ~: any fly-material shop or any 
tackle dealer handling fly-tying materials 

Unless you can tie the proper knots, you 
will not be able to do a good job. Only two 
knots are needed, and these will be described 
in detail. First, however, wax your thread. 
Unwaxed thread will not hold or grip the 
hook. 

The Special Slip Knot. This is used for all 
in-between operations when the more sub- 
stantial whip knot is unnecessary. Start 
the thread from the hook as 
shown in A in Fig. 1. Do this by 
winding the thread around the 
hook shank, and tie it the best 


Fly-Tying Materials 
for the Beginner 


Bucktail 

Brown hackle neck (cock) 

Barred-rock hackle neck (cock) 

Ginger hackle neck (cock) 

Scarlet or bright red hackles (dyed 
hen's or soft cock's} 

Peacock feathers 

Mandarin (half skin) 

Speckled mallard feathers 

White duck or goose quill feathers 

Slate duck or goose quill feathers 

Golden pheasant tippets 


Gold and silver tinsels, both wide and 
narrow 


Jungle cock eyes 


Chenille in yellow and black; other col- 
ors if desired 


Piece of blue-gray fur 
Piece of red fox fur 
Assorted yarns 


Floss silk, assorted colors, including yel- 
low and bright red 


Enamel for streamer heads 


Varnish or lacquer for heads of other 
flies 
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Two typical flies 
The other sketches are representative of the main divisions 
of flies—dry, wet 


ROYAL COACHMAN 


you can until you learn the right knot. With 
the end of the thread in the right hand, 
make a loop over the left forefinger, bring- 
ing the thread over the top of the hook as 
shown. 

3end the thread end around the hook and 
back as at B. With the second finger of the 
left hand, hold the loop; and with the first 
finger, pull the end held by the right hand 
through the loop. Be sure to keep a steady 
pressure with the right hand. The sketch 
marked C shows the end thread pulled 
through the loop with the first finger. Now 
keep pressure against the loop by the thread 
end held in the right hand and the loop held 
by the first finger of the left hand. Take 
away the second finger, and this will leave 
the loop held taut by the pressure at point 
X in sketch D. The loop is ready to pull to 
the hook shank. Pull thread Z so that it 
brings the “pressure junction” (X) to the 
hook. Then pull through the loose end 
shown held by the right thumb and fore- 


with their parts named, are shown below. 


bucktail streamer, and feather streamer 


FAN-WING WINGS — wuts 
SREAST FEATHER< 


FLAT-wing TYPE 
DRY FLy 


a. 


BUCKTAIL 
STREAMER 


FEATHER 
STREAMER 








the 


used 


there is to knot. 
Kuot. Thi for 
is attaching wings 

of a fly. After the 

%k, the loose end 


it A, Fig. 2. 


S 15 


J 


Three types of fly-ty ng vises and three other essen- 
tial dubbin needle,” and hackle 
pliers. Hooks come in a variety of styles and sizes 


tools—scissors, 


158 


SLIP KNOT 


Then, put the right forefinger under the 
thread and make a bend in the thread by 
pulling the right forefinger up toward you 
against the thread. With the left hand, bend 
the thread away from you toward the right 
of the vise and over the top of the hook, 
keeping the pressure on the bend with the 
right forefinger. Continue the movement 
with the left hand over the hook and back 
to the right forefinger. 

The bottom thread of the loop thus formed 
is now grasped by the forefinger of the left 
hand and the left thumb, together with the 
loose end of the thread, as at B. The right 


hand now takes the top part of the loop as 
shown and starts winding it over the top 


ind around the heok as at C. Remember 
that the end of the thread and one side of 
the loop must be held taut with the left hand 
While the loop is being wound over the hook 
shank 

Two or three windings of the loop are 
sufficient to insure good holding power in 

ost cases. For extra security, you might 
idd one or two more. After the wind has 
mpleted, take the dubbin needle ana 
insert the point in the loop with your right 
1 as at D. When you have the pressure 
release the side of the loop held in 
hand, but keep hold of the 
end. Now pull the loose thread end 
the needle and let the needle follow 
There take out the 


heen ec 


han 
ipplied 
the left loose 
thread 
against 
lown to the hook shank. 
needle and pull tight. 
Now let us tie a typical dry fly. We'll 
it a very popular one—the Fan-Wing 
A drawing of it, with the 
the il- 


make 
Royal Coachman 
nomenclature, appears at the top of 
lustration on the preceding page. 
First tie in the tail, using golden pheasant 
tippet fibers as shown at A, Fig. 3. Second, 
place on the wings, which are mandarin- 
duck breast teathers. Bind them on with the 
stems down straight as at B; then bend the 
stems back as at C and tie in securely, close 
to the wings. Now cut off the surplus ends 
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FIG.2 WHIP KNOT 


Next, tie in the hackles, which are brown 
for this pattern, as shown at D. Use one 
hackle for a sparse-hackle fly or two 
hackles for a well-hackled fly. When using 
two, face the glossy sides of the hackles to- 
gether. This will bring the slant right fora 
well-balanced hackle. Even if you want a 
sparse fly, two hackles back to back and 
wound sparingly are better than one hackle 

Now we leave the hackles as they are and 
go back to the tail, where we start the body 
as shown at FE. The material shown is pea- 
cock herl (the barbs of the feather). Only 
one little ridge on the body is made here. It 
is tied in with the slip knot, and the end is 
cut, leaving the rest of the hook bare. 

Next, wind in a short section of scarlet 
floss as at F 


after which another knob or 


ridge of peacock herl is wound on the op- 
posite side of the floss. It is now time to 
wind in the hackle as at G. The completed 
fly should look something like sketch H. 

All regular dry-fly patterns with upright 
or spent wings or without wings may be tied 
with this general routine. When tying flat 
wings (see illustration among the general 
types of flies), the procedure used for 
streamer flies (to be described in the fol- 
lowing installment of this article) 
essary, and the hackle is placed and wound 
on last 

Putting on a Double Wing. First, select a 
pair of quill feathers of the color desired, 
one from each side of a bird. Second, cut 
two sections from each feather as shown at 
A, Fig. 4. One set appears as cut; the other 


is nec- 


(/ 
Fig.3 FAN-WING ROYAL COACHMAN 











E 
FIG.4 DOUBLE WING 


tv separate gether. If so, separate the left and right 
ill four so that pairs with the dubbin needle and imme- 
it B. Holding diately hold them apart with the thread. 
forefinger ot To BE CONCLUDED) 
e ends with scis- 
now pence tam om te Sharp Nail Clipper Trims Flies 
t When tied, they look 
ike sketch EF After this we di- TO TRIM old, shaggy fishing flies or even 
ithers with the thread as at F, tie the edges of feathers used for new flies, I 
ly, and cut off the ends have found that a sharp finger-nail clipper 
ying on the wing as shown at of the lever-operated type gives a very clean 
likely to bring all four f cut H. P. MILLER. 


Small Metal Tie-Down Stakes Screw Firmly into Hard Ground 


TIE-DOWN stakes for use 
at airports or is tent 
stakes in localities where 
high winds prevail can be 
made is shown Once 
screwed into hard ground 


rs 


they cannot readily be 


- 


a ee 
6 Me 


al ds 


wrenched out even by vi 

lent gusts of wind. Each 
pin consists of two piece 

f i, thin-wall conduit, 
i steel point turned in the 
lathe, and a *,” iron wash 
er sawed diagonally s 
that it can be spread open 
to form a thread like that 
on an auger. The parts 


. 
of 


: 


» - 
ae 


are brazed together. 
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REPLACING A FLATIRON ELEMENT [ELECTRICAL] 


If a series test lamp fails to light when its terminals are placed across those 
of a flatiron, an open circuit is indicated, and possibly a burned-out element. 
The steps in replacing the element are as follows: 


temove the two screws on top and take off the outer casing. In some irons 
the terminal straps are attached to this part, and must be disconnected before 
the casing can be lifted clear. Take out the two screws holding on the pressure 
plate. Under this will be found the mica-covered element. If the resistance 
wire is found to be broken or burned through, a new element should be installed. 
(Probably a so-called “universal type’’ element will fit, and this can be obtained 
from almost any dealer in electrical supplies. In some cases, however, it may 
be necessary to obtain a new element from the manufacturer.) Cover the 
terminal straps with the insulating braid provided. After assembling the iron, 
test again with a series lamp. Current should flow through the two terminal 
prongs, but the lamp should not light when the test leads are touched to either 
terminal and the flatiron body, 
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N i commonest troubles that can 
O come to a house is dampness in the 
cellar. It may vary from a gentle perspira- 
tion to a Mississippi flood. But even mild 
dampness that continues may cause serious 
trouble. Nothing should be left in a damp 
cellar that can rust or mold. 

One cause of dampness that is not always 
recognized is condensation caused by the 
contact of warm, damp air with the cool 
masonry of the walls and floor. When drops 
of water appear on the walls and drip to 
the floor, it is natural to suspect a leak, but 
the real cause can be shown by sticking a 
sheet of metal foil to the wall in the center 
of a wet place (that from a pack of ciga- 
rettes will serve, although a piece a good bit 
larger is better). If the outer surface of the 
foil remains dry after 12 hours, condensation 
can be ruled out as a cause of dampness. 
If, on the other hand, drops do appear on 
the outside of the foil, they must be due 
to condensation, because leakage from the 
wall could not pass through the foil. 

Condensation can be prevented by sheath- 
ing the masonry with insulation, such as 
plaster on furring strips and lath, to provide 
a layer of dead air, or by using stiff insu- 
lating sheets, tightly fitted wood sheathing, 
or anything similar. No kind of paint or 
similar coating will stop condensation, be- 
cause it would have the same effect as the 
masonry itself. 

No test is needed to identify a real leak, 
for a crack in the wall, an open joint be- 
tween walls and floor, or porous places in 
mortar or concrete can be easily seen. The 
extent of leakage through a crack depends 
on the water pressure against it. When a 
house is built on low ground and on soggy 
earth, this will be great enough to force 
water through even tiny cracks in the walls 
and floor or through porous concrete, mor- 
tar, or bricks. 

Pressure will depend on the outside con- 
ditions and natural drainage. Thus there 
will be little or no dampness in a cellar when 
the earth is sandy or loose and the house is 
on high ground, for water will sink in too 
rapidly to collect and exert pressure. Trou- 
ble comes when water forms pools against 
the foundation walls and works its way 
under the house. The pressure may even be 
enough to crack the concrete floor. This 
can be avoided during construction by fill- 
ing the excavation outside the wall with 
solidly packed earth instead of the usual 
loose fill of chunks of plaster, concrete and 
wood, stones, discarded bricks, and other 
rubble, for these provide plenty of spaces in 
which water can collect. This condition, in 
fact, is one of the commonest causes for 
damp cellars. 

Water may come from surface drainage, 
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from rain beating against the house walls 
and running down, and from the discharge 
of rain-water leaders so close to the house 
(less than 15’) that water finds its way back 


to the fill. One remedy is to excavate, lay 
drain tile at the wall footings to discharge 
at some lower point, and repack with solid 
earth. While the excavation is open, the 
outside of the foundation walls should be 
given a coat or two of tar or pitch. 

An alternative is to pack solid earth 
against the walls to form a bank 2’ or 3’ 
high and 8’ or more in width. When this is 
grown with grass, water will drain away 
from the house instead of sinking in close 
to the wall. Results may not be as sure as 
those obtained by excavating and laying 
drain tile, but they are usually effective. 
Another remedy is to lay a concrete walk 
about 3’ wide around the house, on a slight 
slope from it and solidly bonded to the 
foundations. All depressions in the earth 
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within several feet of the walk, such as low 
places around shrubbery and other plantings, 
should be filled. 

A leak through the joint between the 
walls and cellar floor shows that water is 
collecting under the floor. Ouch leaks can 
be checked by filling the joint with roofing 
cement. This is most easily done by melting 
the cement and pouring it in from an old 
tin can with the open end bent to form a 
spout 

Water under a floor may come from a 
spring or underground watercourse. Getting 
rid of it may call for the laying of drain 
tile under the floor. If the ground is sloping, 
the discharge can be somewhere outside the 
foundation walls. On level ground it can be 
in a pit in one corner of the cellar, to be 
provided with an automatic sump pump to 
remove the water as fast as it collects. 

When the natural water level in the 
ground is as high or higher than the floor 
level, as may be the case with a house on 
low ground and near a body of water, the 
surest way to keep the cellar dry is with 
membrane waterproofing. For this the floor 
and walls are covered with one or two un- 
broken layers of waterproof felt, stuck down 
and to each other with liquid asphalt, and 


made resistant to water pressure by 3” or 4” 
of a rich mixture of concrete, reinforced 
with wire mesh. 

General leakage through a wall can be 
stopped from the inside by a coating of 
dense concrete which, to be effective, should 
be applied by an expert mason. Various 
special cements made for the purpose can 
also be used. Cracks in the walls, usually 
caused by unequal settlement, can be filled 
with mortar after settlement has ended. 

Outside waterproofing is preferable to 
that on the inside, for it will keep the wall 
dry. With inside waterproofing, the ‘7all it- 
self will be continuously soaked, and in time 
might be injured. 

When a house is built on a slope, surface 
water may run down and bank against the 
uphill foundation wall. Trouble can be 
avoided by laying drain tile along the foot- 
ing of the wall and extending it to carry the 
discharge past the side walls. 

A cellar with a dirt floor can never be 
made dry, even though the floor itself may 
appear so. Laying a concrete floor is the 
only real remedy. A simple method of 
waterproofing is to cover the dirt with a 
layer of heavy tar paper and to pour the 
concrete on top. 


Wet cellars are cured by patching cracks and waterproofing the outside foundation walls, installing 
drain tiles, running the leader drains away from the house, and grading the ground to slope properly 
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Paint Your Home 
ON THE 


Four-Year Plan 


By MAURICE WHARTON 


EW investments in the home pay off as 
7 well as regular exterior painting. Prop- 
erly protected with a good paint, 
the lumber used in the construction of your 
home will last almost indefinitely. Interior 
painting, apart from its protective and pre- 
serving services, is also a good investment 
because human happiness and efficiency de- 
pend partly on how weli you like your four 
walls 

No paint job was ever better than the sur- 
face on which it was laid. Neglect of the 
wood in your home, inside and out, can never 
The only satisfactory solution 


seal of 


be corres ted. 
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is to paint the wood regularly. 

To help you systematize your 
painting, whether you do your 
own or employ a professional 
painter, POPULAR SCIENCE offers 
the accompanying home-paint- 
ing timetable. It represents, of 
course, a hypothetical average. 
Exterior painting has been fig- 
ured on the basis of two coats 
once in four years. In temperate 
climates, provided that all wood 
is in reasonably good condition 
and house paint of best quality 
is used, this should be sufficient. 

For protective purposes alone, 
interior painting and decorating 
does not have to be so frequent 
as shown in our “average” time- 
table. However, considering that 
apartment dwellers expect and 
often get complete interior re- 
decoration annually, the private 
home owner should find it pos- 
sible to renew kitchen and bath- 
room paint biennially and that in 
the other rooms once every three 
years. 

To keep your home in really 
tiptop condition, a few items 
should be painted every year. If 
there are children, this would al- 
most certainly include the front 
door. If you have a basement 
playroom or workshop with ce- 
ment floor, one coat of rubber- 
base cement paint annually will 
keep it like new. Outside steps, 
the top surfaces at least, and 
porch floors subjected to a great 
deal of wear should be included in the yearly 
once-over. Items needing annual attention 
will vary, of course, as will also the other 
factors in your own timetable. The impor- 
tant thing is to make a schedule and stick 
to it. This will avoid the necessity of turning 
the house inside out every few years for 
complete painting, yet will keep your home 
really shipshape at all times. 

Se much progress has been made in paint 
manufacture that it is sheer folly not to 
select the exact paint for whatever job you 
have to do, and buy the best grade of paint 
made. Any competent paint dealer will be 
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glad to advise just which types are best for 
what purposes. Don’t economize on quality, 
and don't use general-purpose paints indis- 
criminately. Every kind of surface demands 
its own kind of paint. 

Any time from April to November is, 
generally speaking, outside-painting time 
Many painters prefer the late fall, after the 
hot summer sun baked every bit of 
moisture out of the surfaces to be painted 
Moisture is painting’s worst enemy, and 
every precaution should be taken to insure 
its absence before work is begun. A week or 
more of dry weather is usually adequate. 

Moisture will ruin a paint job at any time, 
even after the paint has thoroughly dried, 
if it gets into the wood under the paint. It 
is a good practice, therefore, to make sure 
cracks and gaps of all kinds are sealed up 
before the painting is begun. Any spaces 
between window frames and outside walls 
should be closed with caulking compound. 
Loose or cracking putty should be replaced 

Exterior should have two coats on 
repainting. Have all surfaces to be painted 
clean and smooth. If you live in a locality 
where much and soot settle on the 
house and leave an oily film, it may be neces- 
sary to clean the old paint with a good paint 
cleaner before repainting. Let the first coat 
of paint dry thoroughly. Five to ten days, 
depending on the weather conditions, should 
be sufficient. Don’t paint if you expect the 
temperature to drop below 40 deg. F., and 
painting in direct sunlight 

In painting porch floors or other outdoor 
surfaces, be sure all cracks between boards 
are filled with white lead, to prevent the 
entrance of rain water or other moisture 
later. Put one coat of paint on the under- 
side of the porch floor, as well as on other 
wood surfaces exposed to the air but hidden 
view. 


has 


wood 


smoke 


avoid 


from 


SECOND YEAR 
Kitchen and bathroom 
Living room, dining 

room, lower hall 
Touch-up work 


SIXTH YEAR 
Kitchen and bathroom 
Bedrooms 
Upper hall 
Touch-up work 


FIRST YEAR 


Exterior 
Touch-up work* 


FIFTH YEAR 
Exterior 
Living room, dining 
room, lower hall 
Touch-up work 


**Touch-up work" refers to the repaintin 


Drains and other metal surfaces must be 
completely cleaned of rust before painting. 

Before painting the kitchen, it is essential 
to wash the walls with a solution to cut all 
grease film from the surface. Trisodium- 
phosphate washing powder is preferable, be- 
cause ordinary soaps leave a thin film that 
may make the new paint peel later. The 
bathroom, too, should receive this treatment. 
Painted walls should be washed from the 
bottom up to avoid streaking. Glossy paint 
or enamel is best for the kitchen and bath- 
room while flat paints are preferable for bed- 
rocm and other painted walls. For wood- 
work, a semigloss paint is excellent. 

It is not necessary to remove varnish from 
woodwork in order to paint it, unless the 
varnish is in bad condition. You must, how- 
ever, dull the glossy surface of the varnish 
with steel wool or sandpaper, or wash it 
with a solution of one cup of washing soda 


in a pail of water. 
In refinishing floors, 
possible. In 


many methods are 
general, it is desirable to re- 
finish, if in very poor condi- 
tion, with a heavy floor-sanding machine, 
which leaves the wood like new 

In using any paints, enamels, varnishes, 
and waxes, it is important to observe strictly 
the instructions included with the product. 
Thousands of home owners, under the 
lusion that any old way will do, waste ma- 
terials, time, and patience. 

An attempt has been made to formulate a 
definite program of paint maintenance, but 
every home has its own individual condi- 
tions. If you will devote a little time, how- 
ever, to planning a definite schedule of your 
own repainting needs, you will be pleasantly 
surprised to find how easy it is to keep your 
home always well groomed. With a year-to- 
year painting timetable, work, worry, and 
cost are spread out on easy-payment terms. 


the old 


move 


de- 


FOURTH YEAR 


Kitchen and bathroom 
Touch-up work 


THIRD YEAR 
Bedrooms 
Upper hall 
Touch-up work 


EIGHTH YEAR 
Kitchen and bathroom 
Living room, dinin 

room, lower hal 
Touch-up work 


SEVENTH YEAR 
Touch-up work 


of surfaces exposed to especially hard wear, which 


require attention more frequently than called for in the regular schedule. Such surfaces include 
the front door, porch floors, outside steps, floors exposed to heavy traffic, window sills, and the 


like. 


Some touch-up work is required every year, 


yut it will differ from year to year, since it 


is merely supplementary to the main painting schedule. 
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BAKING AND BROILING small amounts of 
food can be done on a single burner in the 
ron utensil below. It has a tight-fitting alu- 
minum top. A cast-iron grill rests in the 
pan of the miniature range-top oven for use 
in broiling. V-shaped ridges drain the meat 


vice to the pan, which has a pouring spout 


RONER AND TABLE are an iftegral unit in the 
model shown above. Casters, which lock when the 
ironer is in use permit it to be rolled into a 
corner or closet between times. The free-rolling 
ironing bar is 22” long and takes a large amount 
of work. Heat is controlled by thermostat. The 
built-in electric motor has a knee-action switch 


NONSAGGING CHAIRS now being 
shown are constructed with the bottom 
webbing locked to spring steel shackles 
nstead of being tacked. The adjustable 
shackles are bolted to the side of the 

e and held with wing nuts, which are 


rned to re j3ulate tension or correct sag 


POPULAR SCIENCE 





a the Household 


COLLAPSIBLE DRAIN BOARDS made entirely 
of wooden blocks attached in series on metal 
rods fold compactly for storage, as shown 
above, when not in use. The blocks in o row 
necr either side are thicker than the others 
keeping the “board” just enough off the level 
to allow water to drain through to the sink. 
The finish is natural wood with colored beads 


LIGHT ENOUGH TO BE CARRIED from room to 
room, this hand-model vacuum cleaner can be used 
with its wide variety of attachments for general 
and special cleaning, paint spraying, and closet 
demothing. An extension tube and nozzle make it 
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EXTRA STORAGE SPACE for canned or other 
foods that do not need chilling is provided on top 
of the refrigerator in a special accessory cabinet 
made by one of the large manufacturers to fit its 
six-cubic-foot models from 1937 on. It contains 
a multishelf arrangement which gives six cubic 
feet of additional space, and is designed to be 
anchored firmly on the top without requiring bolts 


easy to reach draperies, moldings, and other high 


places. Other attachments include an extension 
hose, brushes, and a rubber nozzle for radiators. 
Its light weight is a help in cleaning furniture, 
stairs, Venetian blinds, and automobile upholstery 











Salt-Filled Tubing Is Readily Cleaned After Being Bent 


ALTHOUGH sand is often . 
used to fill soft tubing so = 
that it will not collapse 
when being bent to shape, 
table salt is better for the 
purpose. It supports the 
walls well and enables 
iny reasonable bend t 
be made without becon 
ing kinked. Any salt that 

es not readily pour out 

ie tubing is bent 
easily be dissolved 
running some water 
the piece On 

ind tractor work 

his eliminates the possi 


bility of grit remaining in 


Soft Rubber Strip Pads Edge 
of Large Drawing Board 


WHEN working at a large drawing board, 
i draftsman frequently leans against the 
front edge, which may be uncomfortably 
sharp and hard on clothing. It therefore 
pays to pad this edge with sponge rubber 
cut from a kneeling pad. Attach this by coat- 
ing it and the board with rubber cement, 
letting this dry completely, and then press- 
ing the rubber into place. AXEL FE. OGREN. 





TO MAKE wood screws hold in oversize 
holes, plug these with insulated flexible wire 
Use two twisted pieces for big holes E. N 








HELIX ANGLE FOR ACME THREADS [LATHE WORK—26] 


To determine the angle for grind- in length to the pitch of the thread 
ing Acme- and square-thread tools, or to the lead if a multiple thread 
draw line A-B equal to the circum- is to be cut). Draw line A-C con- 
ference of the thread (3.1416 times necting the lines so drawn. The 
the major diameter). Then aw angle C-A-B is the hel... angle of 
line B-C at 90 deg. to A-B and eqval the thread and the basic angle used 

in grinding the tool. However, 
in actual practice the sides of 
the latter are ground with a 
little side clearance to afford 
necessary relief for the cut- 


ting edge. 


eae ane ae ane a a ee oe oe oe ee es a ee ee ee ee eed 
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Swinging Shelves Hold Drills Out of the Way on Shop Wall 


TWIsT drills in metal stands are kept with- 
in easy reach on these shelves attached to a 
wall, where they take up no bench space and 
cannot be lost amid a litter of other tools. A 
pull on the lower shelf opens the rack as 
and a brace drops automatically to 
hold it so 

The shelves, which are of 


shown 


plywood and 


Extra Blades Held in Reserve 
on Frame of Hack Saw 


HACK-SAW blades of several different sizes 
to suit a variety of work, as well as extra 
blades for use in case of breakage, may be 
kept handy by carrying them on the frame of 
the saw itself. A C-shaped clip of ! wide 
brass is soldered on 
the frame near the 
handle, as shown, 
to hold one end of 
the spare blades 
The other end is 
fastened by means 
of a small bolt, for 
which a hole has to 
be drilled in the 
frame The end 
holes in the blades 
are slipped over the 
bolt, and a knurled 
nut, 
from a 
dry cell, secures 
the blades.._B. K. 








such as one 


discarded 











CRACK filler mixed with vinegar instead of 
for some time in bulk, 
A.B. ROGERS. 


water remains soft 
but sets soon afterapplication. 
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slightly larger than the drill stands, are sus- 
pended from a block by four wooden arms. 
Use small screws and washers at all joints 
so that the parts move freely. A small nail 
in the rear arm for the 
brace, and a second one higher up in the 
front arm prevents the brace from dropping 
toward the front WALTER E. BURTON. 


serves as a stop 


How to Adapt 
Sharpener for 
Drafting Use 


TO ADAPT an ordi- 
nary hand pencil 
sharpener for sharp- 
ening drafting pen- 
cils, remove about 
3/16” from the end 
of the blade. The 

.arpener then will shave only wood from 
the pencil, and the lead may be shaped with 
a file or sandpaper. The length of the exposed 
lead can be made as long as desired by the 
draftsman.—-EUGENE MERKIN. 





Compound Rest Set at Angle 


Gives Vernier Tool Feed 


FOR some types of lathe work, it is well to 
remember the following figures, which are 
accurate enough for most purposes: When 
the compound rest is set to an angle of 87', 
deg., each .001” graduation will advance the 
tool crossways .0001”. Also, when set at 61 
each .001” graduation will advance the 
tool crossways .01 mm.—R. H. 


deg., 














Durable Plywood Cabinet 


KEEPS TOOLS READY FOR USE 


HIS plywood tool cabinet is a compact 
| feo place of modern design for 
holding the main group of tools used in a 
well-equipped home workshop. The only 
machine used in its construction was a 
circular saw. 

The cover front of the lower section, 
it will be noted, folds up at the center 
when not in use and slides back into the 
compartment marked A in the drawings 
The two parts of the cover are put to- 
gether with a piano hinge. When placed 
in position before the drawer case, the 
cover is held by two bullet catches at the 
top and one on each side, and by two 
steel dowel pins that fit into holes in the 
bottom board. On the upper section, two 
box doors cover the shelves and saw 
compartment. Each door has a plywood 
panel on which small tools may be 
mounted. The cost of all materials was 
less than $20.—T. C. HOLMSTROM, 



































T 
DEPTH OF 
ie) ' OPENING 











Closed, the unit presents a neat, modern IDENTICAL DOORS 
3ppecrance thot is an asset to any shop. ON BOTH SIDES 


It can be constructed entirely of plywood 





. 


There is no greater aid to 
an orderly workshop than a 
well-designed tool cabinet. 
Here’s one that is easy to 


build and has ample capacity 











How to keep those much- 
used, hard-to-find hand 
tools! Plywood panels 
on the two doors afford 
additional storage space 
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SAW RACK 
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Lower Door 























Midget Drawknife 
FOR CARVING AND MODEL MAKING 


lugs one 
steel ti either 
ff the tang 
drill four 


viously polished 

brownish purple; then 

or oil and three 

Sharp cutting 

as shown 
Drill hole 

on or 


and recess 
in the wood 
with 


Sana 


then 
to be brass rivets 
large i 

the h i] ven with the 


coats 


assembling, file and 
blade, and give them tw: 
The beveled side of the blade 
either toward or away from the 


lacquer 
may be 1 inted 
handles 

Several little drawknives, with handles set at differ 
ent angles and blades of various sizes, will be a con- 
venience. A thin-bladed drawknife can be worked in 
places inaccessible to a conventional spokeshave. 


- 

After its temper has been drawn, the 
file is easily slotted with a hack saw. 
Knock out the series of lugs, as above 


Attach the handles to the blode with 
Back these up solidly to 


ammer them down flush with the steel 


our rivets. 


ALTERNATIVE 
CONSTRUCTION 


Dimensions are omitted, as the tool may 
be any size desired. Metal reinforcing 
plates under rivet heads add strength 
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Set of Chucks for Center Drills 
Saves Time in Lathe Work 


IF A GOOD deal of work is done between centers 
in the lathe, time can be saved by keeping each 
size combination center drill in an individual ta- 
per chuck such as shown in Fig. 1. A set of four 
will cover a wide range of work. The dimensions 
of the chucks will be identical except for the hole 
in which the drill fits. 

A short steel bar is mounted between centers 
and rough-turned to shape as in Fig. 2, but is 
not tapered at this time. The tongue, which is not 
necessary unless the chuck is to be used in the 
drill press as well as in the lathe, can be cut 
while the work is held in a slide-rest milling at- 
tachment (Fig. 3). Remount the work between 
centers (Fig. 4), and make trial taper cuts until 
a snug fit in the live-spindle hole is obtained. 
Then grind the tapered shank to a perfect 





fit with the tool-post grinder as shown in 
Fig. 5. Finally, slip the work into the head- 
stock spindle to make the hole for the cen- 
ter drill (Fig. 6). 

Drill a No. 7 hole in the collar (Fig. 7), 
tap it 1,”-20, and insert a hardened set 
screw.—C. W. W. 

















andrel Holds 


| f= expanding mandrel shown in 
use in Fig. 1 consists of a tapered 
arbor and a split bushing taper-bored 
to fit it. This bushing is turned paral- 
lel on the outside, and expands evenly 
when the arbor is driven into it. Sev- 
eral bushings of different outside di- 
ameters may be used with the same 
arbor. For heavy duty, both parts 
should be of tool steel, hardened and 
spring-tempered. For occasional use, 
unhardened machine steel will serve. 

Centerdrill stock for the arbor care- 
fully, and turn it as in Fig. 2 to the 
dimensions given in the drawings. To 
make the bushing, chuck a short steel 
bar and drill a *%4” hole through it as 
in Fig. 3. Bore out the taper to match 
that of the arbor (Fig. 4). 

Drive the arbor into the bushing to 
turn the outside to size as in Fig. 5. 
Lay out six evenly spaced holes at 
each end of the bushing as in the 
drawing. Center-punch and drill these 
(Fig. 6). 

The slots are easily cut with a mill- 
ing attachment and cutter in the 
latre (Fig. 7). A steel plug in the 
bushing holds it in shape during this 
operation File smooth any rough 
edges.—-C. W. WoopDson. 
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Sizing cuts at various points along a turning help in 
quickly roughing it to approximate shape and dimensions 





/ PATTERN SCRIBER 
‘FOR DUPLICATE TURNING 


p= CDI; 





: ’ DS TOUCH CENTER 
DUPLICATE TURNING WHEN WORK IS TURNED 


WITH TEMPLATE TO SIZE 


a —— 


Above, scriber and template as used in duplicate turn 
ing, and diagram showing sizing cuts. Below, turning a 
step Skew is held as in the drawing on the facing page 


HOW TO DO SPLIT, 


By Edwin M. Love 


NCE the basic wood-turning cuts 
O have been learned, an entirely 
new field of accomplishment is open to 
the craftsman. He can at once apply 
his skill in this fascinating craft to the 
beautification of his own shop projects, 
and probably among the first things he 
will wish to turn out will be a set of 
legs for a table or other piece of furni- 
ture. As the operations in making such 
legs are equally applicable to almost 
all spindle turning, they are here de- 
scribed in detail, with a few time- 
saving short cuts and some methods of 
doing special work. 


What are the steps 
in turning a table leg? 


After roughing the work to cylindri- 
cal form, mark off the various beads, 
tapers, coves, and straight portions 
with a pencil while the piece revolves. 
With the parting tool, groove the work 
at these marks to the respective di- 
ameters by using calipers set slightly 
oversize. With a little practice, the 
calipers can be held against the work 
with one hand while the tool, in the 
other, brings the groove to depth. As 
the calipers spring open slightly and 
slip over revolving stock, they can be 
set almost to size and will nevertheless 
leave the work sufficiently oversize to 
permit of sanding it smooth 

Make several sizing cuts at various 
points along curved or tapering sec- 
tions as guides in turning. Rough the 
work down to these cuts with a gouge 
Turn thick parts to size first, thin ones 
last 


How are the various cuts 
and diameters connected? 


Where a cove (concave profile) flows 
into a bead, turn the bead first, then 
the cove, carrying one side of the lat- 
ter smoothly into the bead. On long 
reverse curves, the skew can be used to 
advantage. Start at the large diam- 
eters and work toward the smaller 
Concave profiles are readily turned by 
rolling the tool slightly to cut into the 
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Furniture Legs on the Lathe 


DUPLICATE, OFFSET, AND HOLLOW-CENTER TURNING 


wood in the direction of the desired curve. 

The vertical shoulders of stepped portions 
are turned with the toe of the skew, its bevel 
being held square with the axis of the work, 
almost parallel to the vertical cut. Use the 
heel to cut the flat part up to the shoulder, 
as shown in the drawings. 


What is done to leave a square 
on a turned leg? 


If one end is to be left square, simply be 
careful not to set the tool rest where it may 





STEP TURNING 


~ 


Ai TURNING ENDS 
, . OF SQUARE 


ROUNDING ENDS ~ SECTIONS 


OF SQUARES 


¥ 


‘Pr 


— 


{ ww 
~j.. a 4€ 


a? 


. a es - 7 


«x? 
REDUCING INNER SQUARE 
BEFORE TURNING 


POST-BLOCKED 
TURNING 


POST BLOCKING 
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splinter the revolving edges, and keep the 
hands clear of this part of the work. Squares 
smaller than the turned portions should be 
cut to size before turning, either with a saw 
and chisel or on a jointer or band saw, if 
available. Clamp stop blocks to the table 
of the machine to limit the length of the re- 
duced squares as required. 

If the shoulder of a square section is to be 
rounded, use the point of the skew. Nick the 
corners and then swing the handle of the 
skew until it is at a right angle to the work 
axis, as illustrated. It is important in work 


To turn the end of a square, use the toe of the 
skew as illustrated in the drawing at left. Keep 
hands well away from the revolving square section 


Left, blocks on the jointer table limit length of 
a reduced square. Thick parts can be built up by 
post blocking. Below, using a strip of sandpaper 
to smooth a turning. Avoid rounding sharp edges 





TURNING TENONS 
— 


rk nm same po- 


rnina Right on hand 


4 
ston being smoothed with a block 


ve if much of this is done 


of this kind to take only light cuts to avoid 


splintering the edges 


How is a leg with a bulb center turned? 


The alternative to using stock as heavy as 
the thickest portion of the finished piece is 
to glue blo t he work wherever neces 


sary to build the required thickness 


How are tenons turned? 


lathe centers can 
Undercut the 


Tenons larger than the 
be turned any cylinder 
shoulders slightly to insure a square 
nortised member. Such work 
centers and tried in the 
notch in one 


like 
close 
fit against the 
can be taken off the 
mortise, but be sure to file a 

of the live center and make a corres- 
that it can be 


Same position for 


spur 
ponding mark on the work, so 
re i in exactly the 
Tenons smaller 


urning if necessary 


centers must 
must be left big enough at 


or thie 


lathe be calipered to 


enters 
Can springing of slender turnings 

be prevented? 

rest near the thin part, 


of a notched 
lathe 


Yes 
or i 


block clamped the bed of the 


onsisting 


How can a slender rod, such as a baton, 
be turned? 


Support the 


ing it along w 


178 


block plane held at an angle ot 


approximately 45 deg 


use¢ a 


Are special jigs needed for hollow-end 
turnings? 


Only such as can be made on the lathe 
itself. Bore a hole of the required diameter 
in the end and turn a plug to fit. Mount this 
at the dead-center end. If both ends are 
bored, turn a plug on a small screw-center 
faceplate to hold the live-center end. To 
turn out work at one end, support it witha 
steady rest as near the end as possible. 


What are split turnings? 


Semicircular turned sections, usually ap- 
plied as ornaments. Since sawing a piece 
apart would reduce the size of both halves, 
split turnings are made by screwing together 
two pieces of wood to form a turning square. 
A better method for slender work is to glue 
the halves together with paper between. 
After turning, split them apart with a chisel. 


Is oval turning possible? 


A close approximation is achieved by off- 
set turning rectangular stock, draw 
center lines on the ends, and lay out the 
oval desired. Then locate off-centers on op- 
posite sides of the true center and draw the 


sides of the stock. 


Use 


ridge lines on the narrow 
Mount the piece on the lathe off center and 
turn to the ridge lines on one side; then shift 
to the other off center and turn the other 


side, stopping often to gauge the work, since 
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BENCH HOOK FOR PLANING THIN STOCK [WOODWORKING] 


THIS bench hook 
offers a firm base fo1 
planing thin pieces 
of wood, which are 
otherwise difficult to 
hold. It consists of a 
five-ply piece having 
a lug screwed on one 
end to catch against 
the bench, and a rab- 
beted hardwood cleat 
at the other end, on top. To plane’ of 14” plywood on the base, hook- 
stock !.” thick or thicker, rest it ing the end under the stop to pre- 
directly on the plywood base; for vent it from lifting while the plan- 

.” or thinner material, lay a sheet ing is being done. 


3ENCH EDGE 


em cs cee ms es es ee ee ee ee ee ee ee oe 
ee ee SS cc cess sumer aener acc afl 


calipers cannot be used. Finally, use the graphs, or a folded pad held against the 

true centers to turn off the ridges, sand- work from the back, where the hand will be 

paper while the work revolves, and finish thrown up, rather than down against the 

sanding by hand parallel to the grain. lathe bed, if the paper should catch. Too 

high a speed will scorch the work. Use No. 0 

How is sanding done in the lathe? or 00 sandpaper for finishing, moving it back 

and forth to prevent scratching. It pays to 

Remove the tool rest and use a strip of sand fine hardwood lengthwise of the turn- 
Sandpaper, as shown in one of the photo- ing after stopping the lathe. 








At right, how stock is prepared for hollow-end 
oval, and split turning. Paper between the glued 
joints makes it possible to split them apart with 
a chisel after the lathe work has been completed 


Below, a commercial steady rest in position for MOUNTING HOLLOW-END TURNINGS 
supporting long or thin work. The simple homemade T 
backstick shown serves somewhat the same purpose 


he . Ly” 
he y 


\ 


ct | i 
\ \ \ HOMEMADE } # 
\ STEADY REST OVAL TURNING 


\ 


COMMERCIAL 1 ~™ ‘ 
STEADY REST “ 
SUPPORTS SLENDER ¥ SPLITTING 
TURNING METHODS OF JOINING STOCK “| A TURNING 
FOR SPLIT TURNINGS 
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Tvpewriler Desk for Home Use 


DESIGNED BY JOSEPH ARONSON 


mpact modern desk that has’ of the frames as well as at the joints. Glue 
irawer forasmall typewriter. and screw the base to the bottom frame 

i d for a living room, li- The upper stretcher is screwed to the top, 

ident’s bedroom, the desk, but doweled to the inner side of the drawer 

yp as shown, would also case and the turned post. The post is also 

1 modern housekeeper in a doweled to the top. goth stretchers are 

1 -date kitchen. For other pur- shaped with files, a gouge, or on a sanding 

ses, Where space permits, the length may drum to the curve of the post. Dowel the 

iS”. In some cases, too, it might be de- bottom one to the post and screw it fast to 

rable to place the drawer case on the right. both drawer frame and base. 

Be sure that the typewriter compartment is One side of the typewriter drawer is cut 

g enough for the machine it is to hold down four the greater part of its length. The 

> deep blind dado at the rear other must be a close sliding fit to prevent 

yp to receive the plywood back sagging Assemble the drawer around a 

lrawer frames with a dowel at plywood bottom with dowel or rabbet 

j joints. Attach the front with 2” narrow 

butt hinges. A block may be screwed to the 
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bottom for a stop. If a regular desk-drawer 
catch cannot be obtained for the hinged 
front, use a cupboard elbow catch. It is 
advisable to fasten the typewriter down 

The other drawer bottoms are set in 
grooves in the front and sides, but are car- 
ried under the backs 

The desk may be stained and varnished, 
given a modern bleached finish, or enameled. 
Colored artificial leather may be fastened 
to the top with gilt or chrome tacks. 








LIST OF MATERIALS 


UY 


Descriptior 
Top 
Sides 
Back ( ply wood) 
Bases (mitered) 
Base Ss 
Top stretcher 
3ottom stretcher 
Turned post 
Frame sides 
Frame rails 
Drawer front 


Norte 


a 
te OO et et 


Drawer fronts 
Drawer front 
Top-drawer bot 
Top-drawer sides 
Drawer sides 


hoe hohe eto 


Drawer back 


Drawer backs 
Drawer back 
3ottoms (ply.) 


ae hoe 


Miscellaneous Five 


2” by 2” narrow butts, 


elbow catch 


Note: A 
finishe 


i 


1's 
13/16 


4 
draw 


one 


s+ 
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>" 
Loe eee toh toto ne ee ee 


tO ee & & CODD DS DS ND ND ee ee ee 
i-] J . 


7/16 
er knobs, two 
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Table Lamps in Wood 


SEVEN NEW DESIGNS BY JOSEPH 


HE current trend in interior decorating 
lie toward tall, large-scale table lamps in 
preference to As even big lamps 
ymparatively little material, and as 
projects can often be 
es, they are well 
The finished 
llent sales possibili- 


floor units 
require 
waste from larger 
utilized in m 


worth the 


aking such pie« 
craitsmans time 
articles often have exce 
ties and bring good prices 
r 


All 
evident by comp 


dimensions of the lamps illustrated are 
irison with the 1 
drawn. If smaller lamps 
are wanted only to draw the 
patterns or profiles on *, \ .", or even 


them down accurately 


squares 
on which they were 
it is necessary 
t 


squares scale 


The shades should, however, be of such sizes 


as to maintain more or less the same propor- 
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FREEHAND SKETCHES BY 


ARONSON, INTERIOR DECORATOR 


tions as those in the accompanying sketches. 

Very handsome lamps can be made from 
applewood, fir, pine, mapie, ash, walnut, and 
other woods. If the stock checks or 
cracks, they may be filled with plastic 
position wood. 

The flat-cut designs A and B are easy to 
make and do not require exceptionally thick 
stock. If you must glue up two thicknesses 
for these, be sure to rout or saw out a chan- 
nel in the middle of each inside face first. 
This will save you the trouble of drilling a 
hole for the pipe and cord. The transverse 
V-cuts on A can be made on the circular 
saw with the table tilted. The simple shell 
motif can be carved easily with a round 
chisel. Then the lamp is sanded smooth. 


has 
com- 


THE DESIGNER 
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On B, the long grooves can be .ormed by 
making two or three parallel cuts on the 
circular saw for each, and finishing with a 
small gouge or round chisel and sandpaper. 
This is an especially suitable lamp for rooms 
furnished in the Federal style, particularly 
if it is finished in mahogany or gray-white 
enamel. 

Turned designs C, D, and E should be 
made from solid stock if they are to show 
grain when finished; if not, they can be 
turned from glued-up pieces. If the throw 
of your lathe is too small to turn the size 
lamp desired, you can band-saw these pro- 
files to make square or even octagonal col- 
umns instead of turned ones. 

Conventional shellac, varnish, or pickled 
finishes may be used if the stock has a 
pleasing grain. Where an opaque finish is 
preferred, gold, aluminum, and copper leaf, 
as well as japan colors and enamels, may be 
considered 

Probably the square designs F and G are 


r~ 
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Qnonnenecncnea, 
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simplest to build. The co:umns may be solid, 
in which case a hole must be bored through 
them for the cord, or they may be built up 
as shown from four pieces in the form of 
hollow squares. In the latter case they must 
be finished in opaque metal leaf, enamel, or 
lacquer, or else veneered. Apply veneer to 
opposite faces at the same time, letting it 
extend well beyond the edges. When the 
glue has set, trim the material flush before 
veneering the other two faces. The final 
trimming of these must be very carefully 
done. 

If you wish to use scraps of fine cabinet 
woods, without veneering, build the hollow 
columns with mitered corners to present 
four perfectly smooth sides for finishing. 

The base and cap of design G are band- 
sawed from heavy stock, or else sawed from 
thinner stock and glued up to the requisite 
thickness if necessary, and smoothed on a 
sander. The fixture may be mounted with a 
brass flange and lock nut directly on the cap 
if the latter is securely glued to 
the column, or run a ‘'s” pipe 
(about %” outside) through as 
shown in the diagram and se- 
cure with a lock nut at the 
bottom. There is ample clear- 
ance for the lamp cord to be 
taken out under the base of 
F or G, so no holes need be 
drilled in this part. 


a 


~/ 
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Assembly details below are for lamps 
on the facing page; left below, those 
for the square lamps; and directly at 
left, fitting for more than one bulb 
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What's Wrong: 


HAT is wrong in Fig. 1? It shows 

a brass-bracket electrical fixture 
over a washbasin in an old house where 
the wiring is of the knob-and-tube or 
open type. In Fig. 2 is a hook-up used 
to measure the voltage and amperage on 
a motor circuit. Open. wiring has been 
shown for clarity. See if you can spot 
three errors. Fig. 3 shows a submain 
fuse block installed to supply power to 
a home workshop, and there are six mis- 
takes. To check your answers, turn the 
page upside down and read the following: 
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Added Foot Switch Simplifies Use of Three-Way Floor Lamp 


Here is another tip worth remembering: 
long extension cords for trouble 


THREE-WAY floor lamps are usually burned 
at the 
yet whenever switch is 
be turned through the other two 
well If, in addition, the lamp has 


candelabra lights, care taken 
avoid 


illumination each time 
operated it must 


same level of 


points as 
three 
not 


this 


miust be 
To 
trouble it is possible in a good many cases 
the design of the lamp, to 
push-switch in the lamp 
lamp on and off 


to con he two switches 
depending upon 
install a canopy 
base for turning 
with a touch ot 


the entire 
the foot 
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If you 
lamps or other the 
small reels on which such cord is shipped 
by the manufacturer. Electrical supply 
dealers usually have empty ones on hand. 
The exact middle of the extension cord 
should be fastened to the spindle of the 
spool, and the cord is then wound on double. 
In this way it becomes necessary to unwind 
only the length of the cord needed; the re- 
mainder simply stays on the spool. 


uSé€ 


purposes, get one of 
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Electric Door Opener 
OPERATES BY CONCEALED FOOT SWITCH 


THIS simple device opens a door at the touch of a 
foot switch and leaves the hands free for carrying 
trays between the kitchen and the porch or dining 
room. Such a door release may be equally useful in 
a busy office, stockroom, or shop 

The strike or latch plate is removed and replaced 
with a standard electric door opener such as used in 
apartment houses. A low-priced spring door check 
is reversed on its bracket and installed so that it 
will push the door open when the catch is released. 
To provide an extra initial push, a small spiral spring 
is fitted into a hole in the jamb, as shown in the 
photograph below. Connect the electric latch to the 
doorbell transformer in series with two simple foot 
switches, one on each side of the door. -R. B, LEWIs. 





DOORBELL CIRCUIT 
2 ~ 


oa 
PUSH 
BUTTON 








Trays and other awk- 
ward loads can easily 
be carried through a 
door fitted with an 
automatic opener 
i é that is operated bya 
or aes j switch under the mat 


=I 
f : a A standard electric 
\ ; 














door opener is in- 
stalled in the door 
jamb. A small coil 
spring (near bottom 
of photo) gives the 
door its initial push. 
, ° : Left, wiring diagram 
en oe sae * . and sketch of switch 


SMALL COIL SPRING 
IN BLIND HOLE — 





ELECTROPLATING, PART 9 [ELECTRICAL] 


as Small parts are best handled in bulk 
,, r Sometimes they may be strung on No 

CATHODE ROD / 20 soft copper wire and kept separated 
\ / with glass beads. Both ends of the wire 
/ (known as a “slinging wire’) are at- 
tached to the cathode rod. Still larger 


ee 
Lol ofjaf ie el PU quantities can be strung on a number of 


vertical slinging wires. The cathode rod 





es A & 





HORIZONTAL SUSPENSION should be jogged frequently 
Plating barrels of hardwood or stone- 
Ze ware ‘e used for handling small parts 
2, § ware are usé for handling small parts 
on an even larger scale. The barrel is 
slowly rotated during the plating time, 
ind the tumbling action ‘ends to burnish 
Bw 2- NUTS AND each part. A copper plate in the bottom 
7 er ce of the barrel serves as the cathode. The 

om 








ON SLINGING anode is suspended so that it cannot con- 
wins tact the work as the barrel rotates 


ICAL SUSPENSION POPULAR SCIENCE MONTHLY SHOP DATA FILE 


me Ge Ge Ge ne ae ee ee eee ee oe ee ee ee ee ee ee ee oe es ee oe 





VACUUM bottle fitted with a leather 
A cover and handle like the one illus- 
trated is easy to carry on skating and skiing 
trips, hikes, picnics, or to sporting events. 
You need no expensive equipment to tool in 
design shown 
paper around the bottle 
to find its circumference; then cut a card- 
board pattern having a width 1/16 
than one third of this circumference and a 
the jacket of 
three 


the attractive 
Wrap a strip of 


less 


length less than that of 
the bottle. Using the pattern, cut 
pieces to size from Russian tooling calfskin 
or lightweight (2'.-oz.) tooling cowhide. 

Draw a line with a hard pencil ',” from 
each edge of the leather for the lacing cuts. 
Moisten the material well on the rough side: 
then use a blunt-pointed tool such as a nut 
pick to tool a line from the edges and 
another “,” from the Work on the 
smooth side, and be careful not to cut 
through the leather. Between these lines 
you can punch a star-shaped design at in- 
tervals of using as a tool a ten-cent 
No. 1 reamer with the end ground off flat. 
It is best to try tooling lines and stars on a 
piece of scrap first. 

A prong-type tool much time in 
making the lacing cuts. You can file one 
from a flat piece of steel to the shape shown. 


» 


eages 


Saves 
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Tooled-Leather Cover 
Dresses Up 
Vacuum Bottle 


Grind or file the notched edge sharp. Space 
the lacing cuts by inserting one prong each 
time in the last cut made. 

Solder or rivet two ':” wide copper or 
brass strips to the metal jacket of the 
vacuum bottle so that the ends project above 
the shoulder and may be bent into loops for 
the handle rings. This done, you are ready 
to lace on the cover. 

Goatskin lacing 3/32” wide and somewhat 
darker in color than the tooling leather is 
suitable. Lace the three parts of the cover 
together with a simple over-and-under 
stitch; then carry chain-stitch lacing, as 
sketched, along the top and bottom edges. 
Finally, lace the closing joint, but do not 
pull it tight; leave about ',” between the 
edges. Moisten the inner, rough side of the 
leather again, slip the cover on the bottle, 
and draw the lacing up tightly. When the 
material dries, the cover will shrink smooth- 
ly and closely to the bottle. 

Make the handle of two thicknesses of 
leather, laced together with a chain stitch 
at both edges. Fold back the ends after pull- 
ing them through the rings, and secure each 
with two split rivets. 

Apply a thin coat of clear shellac to the 
lacing, and finish the entire cover with two 
coats of wax.—A. DORFFEL. 


POPULAR SCIENCE 





SCROLL-SAWED 


QVewlu g | eae 
By BENJAMIN NIELSEN 


HANKS to the method by 
B hich the sides of this tray are 
made, there is very little waste 
of material. Only in the endpieces 
are inside cuts necessary, so the 
remaining parts can, if the builder 
prefers, be cut on a band saw. 
The bottom is '.” by 9'.” by 
15%”. One piece of 1” by 2” by 
17” stock is used to make the two 
side rails. Saw it to the shape 4 DOWEL 
shown in the drawing, then rip HOLES 
the two pieces in half lengthwise 
to make four. Finally, dowel the 
two narrow wavy strips in an in- 
verted position to the wider ones. 
Cut the endpieces from %4” ma- % DOWEL 
terial. Each of them receives a HOLES 
1,” deep dado, ':” wide, across 
the inside face for the bottom. 
Waterproof resin or casein glue 
is used in assembling. Several 
coats of spar varnish serve as a 
durable finish. This project could I" SQUARES 


also be made with only a hand » ~~ ae » ae BP a ~~ | La 





TWO PARTS OF SIDE RAIL FASTENED WITH "p DOWELS 





coping saw, in which case 
dadoed grooves are omitted, and 
the bottom is cut ! shorter and "x2" STOCK SAWED AND SPLIT TO MAKE FOUR PIECES 


4 
“doweled. Average time, 3!» hours. FOR SIDE RAILS 


Amusing Novelty Pin Formed from Chestnuts and Springs 


ALL YoU need to make this 
“nutty” novelty pin is three 
chestnuts, four pieces of screen- 
door spring, one big bead, two 
small ones, elastic and paint. 
Drill through two nuts and dip 
them halfway in paint for the 
feet. Paint hair and features 
on the third nut, and buttons 
and vest on the big bead, in 
which two extra holes have to 
be drilled. String the parts on 
elastic with the springs, tying 
knots at the ends. Attach the 
head with glue and a long pin. 
Carve the hat from wood, glue 
it on, and cement a pin catch 

which may be salvaged from 
a discarded bit of jewelry 
back of the large bead.—-B. N. 
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By JUAN OLIVER 


Ear an pner had a name for him 

that ancient god or Titan who 
was supposed to bear the world on 
his shoulders. Our modern version 
of Atlas is comparatively easy to 
make and forms a unique globe 
standard for the study or library 
¢ ible 

You'll have to buy the globe 
One 8” in diameter was used for 
the original, but you can scale the 
figure to suit a larger one by draw- 
ing the pattern on bigger squares 

On a 2',” by 35,” by 4%” block 
of wood lay out both front and side 
profiles of the body, not including 
the arms. Band-saw one contour to 
shape; then tack back the waste 
on one side so that the block may 
be held flat on the saw table for 
cutting the other contour. Finist 
with file and sandpaper. Saw the 
irms from 1 stock, clamp them 
in place on the body, and drill 
through all three pieces at once for 
two , dowels. Assemble with 
glue Spot eyes and mouth with 
shallow drill holes. Attach the fig- 
ure to the base with four small 
countersunk screws 

The original threaded shaft or 
which the globe spun and a brass 
shaft fitting in its base are utilized 
to fasten it to the new support 
Simply drill a hole in the top of the 
higher arm at exactly 23'. deg. t 
the vertical and of such a size that 
the brass fitting must be pressed in 
firmly. 





BASE PLAN 


MAKE aRMSs 
SEPARATELY 
AND DOWEL 
TO BODY 
i%e@ RAD 
iy SQUARES 
: 4 
‘ ~ 

















dresser 
box 
conceals 
facial 
tissues 


A DISTINCTIVE 


ILADY will like this box 

for facial tissues, so in- 
dispensable to the vanity or 
dressing table. It holds a 
standard carton of over 400 
sheets, harmonizes with mod- 
ern decorating and 
furniture, and is surprisingly 
easy to make. The cardboard 
container inserted bodily, 
and tissues may be pulled out 
one at a time in the usual 
way. Be sure to check the 
dimensions given against a 
box of the preferred brand of 
tissues, as sizes may vary. 

Oak was used for the orig- 
inal. This wood lends itself 
to a modern “pickled”’ finish 
Square up the endpieces from 
13,” thick stock, but do not 
round off the edges yet. Cut 
a lid of '!.” stock and a bot- 
tom of ',” plywood to iden- 
tical dimensions. If one or 
two large holes are bored in 
the bottom, it will facilitate 
removing empty cartons. Rabbet the top 
and bottom edges on one side of each end- 
piece to the lid and bottom; then 
sand all surfaces smooth. 

The box can now be assembled with glue 
and brads. Sink the latter and fill the holes 
with plastic composition wood or crack 
filler. After the glue has set, plane or sand 
the outer top and bottom edges of both 
endpieces round, as shown in the drawing 
A sander will make short work of this. 

A handle of 4%” diameter crystal plastic 
rod may be attached by means of two wood- 


schemes 


1S 


As simple to 
sues. All the 


receive 
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PROJECT BY JUAN 


OLIVER 


make as it is pleasing, this box holds cleansing tis- 
work can be done with saw, sander, and hand drill 


en dowel pins glued into the lid and pressed 
into holes in the plastic. These may be 
drilled undersize, and if the plastic is heated 
before the pins are inserted, it will shrink on 
cooling and hold them firmly. 

If plastic rod is not available, an ebony 
handle, or a plastic drawer pull of appro- 
priate design, may be used instead. In any 
the handle should provide contrast 

Rub flat gray or white paint thoroughly 
into the pores of the wood, let it dry, and 
follow with two of wax or clear 
lacquer 


case, 


coats 











ARIETY lends zest to craft- 
vo is to other things. If you 
usually build large pieces, you may 
occasionally enjoy completing a 
project in an evening ortwo. These CSE CAT 


useful articles will well repay you 
for a few hours’ pleasant work, 


CHEESE AND BREAD BOARD. That 10) 

o'clock snack can be graciously ff e (/[ 

served with the help of this acces- 

sory. Chestnut is a good choice for and l MF OCR 


t.e board and the cover base. Han- 
dles and knob n be turned from 


mahogany The che e cover 1s a 


stock glass bow! TWO UNUSUAL PROJECTS BY 
ea Ser See Sa RSD SeRees, GAEee ERNEST R. DEWALT, INDUSTRIAL 


i triangular file to a point, keeping 
the three edges sharp, and use this CESIGNER AND CRAFTWORKER 
in a hand brace o1 low speed in 
a drill press ll from the other 
ide as soon point breaks through and board proper. The knob can be shel- 
Use turpentine freely as a lubricant. Add lacked and French polished in the lathe. 
irbide for speed Approximate time, 4 hours. 
turned to fit the cover 
deep and 1',” wide on CRYSTAL PLASTIC KNIFE. Cut out the blade with 
cheese knife Leave it a fine-toothed saw from ‘',x thick clear 
ce after ap- plastic. File or sand the ends and a 
the handles cutting bevel to shape. Polish the 





t 


Face lifting and a new body may not improve the . . . Use 3/32” cedar and mark off the hours with 
ticking of the old clock, but they make it look rivets or thumb tacks. Ebony or other hardwood 
younger. Spanish cedar is a handsome face... will do for the body, base, and alarm-setting dial 
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For an easy, quick snack, the cheese boord is the hostess’ best helper. It also saves extra plates 


With fine silicon-carbide paper, used wet, 
and buff on a cloth wheel. Slot the mahog- 
any handle for the blade, which is fastened 
With aluminum or copper rivets. Finish with 
shellac. Approximate time, 2!. hours. 


TILTING CLOCK. An old-fashioned clock can be 


spruced up with this tilting stand and case. 











Turn the hardwood body out to the dimen- 
sions of the old housing, with rabbets for 
the old clock’s front rim and back plate. 
Glue in a curved reénforcing block where 
the dowel joint comes at the bottom. Bore 
the base lengthwise for the 7,” diameter 
tilting pin, and dado a 3/16” thick piece 
crosswise for a footing Aluminum rivets 
are best for the hour points, but 
thumb tacks will serve. Bend the 
hands to pass freely around the 
new Three clear 
lacquer may be used, and the face 
left natural. Paint the hands flat 
black. Time, 6 hours. 


face coats of 


Board and cheese-cover base are assem- 
bled with screws from the underside. Dado 





a slot on the bottom of the round base 
to receive the blade of the plastic knife 








found 


he ybby. 


HOUSANDS ot 1d boys have 
model-airplane building an ideal 
get started in it 


kit, but 
ver turned into com- 
follow 
ivoid the pitfalls 
enable the experienced 
better results from his next 


thousands 


pleted mod ‘he suggestions that 
may beginner to 
hbetore hin ina 
builder 
it 
No ler 1) ‘ 1 be given a new- 
to build the so- 
lle ‘ a or small 
This takes only a few hours, 


K 


rise-olt- 


ne how to use balsa, install 

rubber motors, and make adjustments. 
Kits are ; labl r three main types 
lels, rubber-powered en- 
ind gas models. Scale 
dest to build so as to fly 
gh-wing designs lend them- 
Endurance models are 
ill. Designed to fly as 





scale model for the experienced builder 


long as possible, they are stripped to essen- 


tials and 
they will carry 


given as iarge rubber motors as 

They also afford the quick- 
getting into competitive fly- 
ing. Gas models, although 
probably the easiest of all to 
balky motor may take longer to get 
working order than the plane. Handling of 
these dynamic little power plants is learned 
only by experience. 

Because beginners do not know how to 
check their ships, they often turn their gas 
models loose without sufficient testing, and 
the results are frequently disastrous. It is 
Safer to gain experience with rubber-pow- 
ered models before investing in more ex- 
pensive equipment. It is also a good plan 
to buy the motor first and thoroughly run 
it in on the bench before building the ship. 
Experimenting with a new motor installed 
in the plane is hazardous at best. Price is 
a fairly good indication of motor quality; 
however, if you plan to fly only for fun, a 


est means of 
impressive, are 
build, but a 
into 
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ba ett: Models 


THEY ARE A BEGINNER’S BEST BET, SAYS FRANK ZAIC, WHO 
TELLS HOW TO MAKE THE MOST OF STOCK PARTS AND PLANS 


low-priced motor should prove satisfactory. 

Prices are also somewhat of a barometer 
of kit quality. Although they start at 10 
cents, the beginner will probably get more 
satisfaction from one in the 25-cent or 50- 
cent class. In scale models, 5 cents per inch 
of span is an average price, but the builder 
prepared to buy such extra ma- 
terial as may be necessary. Many good kits 
for endurance sell for one dollar, 
but for this type of ship the builder should 
expect to buy extra rubber. 

Tools are less important than skill in us- 
ing them, but the serious model maker will 
eventually acquire the following: T-square 
drawing board, French curve, triangles, rul- 
ers, small block plane 
hand drill, round-nose pliers, soldering iron, 


should be 


models 


steel straightedge, 
and needle files. 

If you haven't a workshop, the kitchen is 
the logical place for you to work, because 
it is easy to clean and usually has plenty 
of table space. Pin the piece in process on 
a big, soft board so that you can put it away 
on the board when necessary. 

A check-up of the kit should be made be- 


Contents of kit for making the ship on the facing page. The beginner 
should gain experience on simpler models before attempting this type 
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fore starting work. Longerons, spars, and 
other loaded members should be of hard 
balsa. If that supplied is not the right grade, 
buy extra material instead of spending time 
building a faulty structure. Study the draw- 
ing and be sure you understand it before you 
cut any material 

Be watchful of scale effects. Stringers on 
ship, for example, form longitudal 
but the bulkheads do 


a large 
lines on the covering, 
not show in this way. If the plans call for 
stringers to be flush with bulkheads, use 
your own judgment and make the bulkheads 
slightly smaller. The two effects are illus- 
trated in the drawings 

Paper-covered parts must be well fitted 

before covering. The drawings show typical 
faults in wing construction. Smooth all 
balsa carefully with sandpaper. Nicks and 
scratches weaken structural members. 

Struts, landing gears, and rudders can be 

firmly attached with steel-wire or bamboo 
pins, as illustrated Never cement such 
members to the covering, but cut away the 
paper and make a wood-to-wood joint. 

Bad covering can spoil a well-built model. 
Apply paper before struts 
and similar parts are ce- 
mented in place. On a 
wing top, first tack pa- 
per to the center of the 
middle rib with dope 
slightly thickened with 
cement. Coat the entire 
top edge of the last rib 
at the tip; then draw the 
paper taut in the form 
of a triangle, as shown. 
Lift the loose edges, coat 
the middle rib and spars, 
ind pull the paper 
smoothly down over 
them. Trim edges and 
paint them with dope. 

The lower wing sur- 
can be covered in 
way if it is 
convex, but if it 
has an undercamber, 
the paper must be ce- 
mented to every rib 

For curved areas, use 

wet silk or the type of 
tissue that can be mois- 


face 
the same 
fat or 
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tened. The dope will 
blush turn white) on 
wet surfaces, but this can 
be eliminated by applying 
thinner after the cement 
has dried. If paper is ap- 
plied dry, it can be slit and 
overlapped at curved parts, 
but should be sprayed with 
water before doping An 
insecticide sprayer will do 
for this. One or two coats 
lope are usually 
ike the 
All colored 
covering 

ghtening it, 


rl 


underneath 


Propellers are a great 
stumbling block Many 
machine-cut blanks pro- 
vided in kits have too high 
i pitch and not enough 
blade area It is often best 
to buy an extra block and 
carve your own prop (se¢ 
P.S.M., June ‘41, p. 194) 


Ideal for the beginner is this advanced R.O.G. model, third of a series 
approved by Air Youth of America. The kit, shown under the fin- 
ished model, sells for 25 cents. Below, some construction pointers 
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FOR TIN-CAN PROJECTS 


so difficult for the amateur craftsman to ob- 
tain that he will have to rely more and more 
upon that good old stand-by, the tin can. 

To develop as many ways of using tin cans as 
possible and to encourage their use in place of 
materials vitally needed for war, we should like 
to enlist the aid of our readers. Please submit 
all the good ideas you can think of. To make it 
more interesting and to encourage a little friend- 
ly competition, we will award $100 in prizes far 
the most useful, practical, and original sugges- 
tions as follows 


pS progr copper, brass, and aluminum are now 


FIRST PRIZE $50 
SECOND PRIZE 25 
THIRD PRIZE 10 
15 PRIZES, $1 each 15 


Each project must be made mainly from tin 
cans, although any necessary accessories may 
be used, such as wire, solder, wood, glass, and 
paint. Mail your entry, carefully packed and 
fully prepaid, to the Contest Editor, POPULAR 
SCIENCE MONTHLY, 353 Fourth Avenue, New 
York, N. Y., to arrive on or before March 31, 
1942. No entries will be returned. If you do 
not wish to part with your model or if it is 
difficult to pack for shipment, simply send a 
photo, description, and any necessary sketches. 

The contest is open to all except employees of 
POPULAR SCIENCE MONTHLY. The judges will be 
the editors of this magazine, whose decision will 
be final. In case of ties, each tying contestant 
will be awarded the prize tied for. 


SUGGESTIONS FOR THE USE OF TIN CANS 


Ash trays Flour, sugar, or Monogram plates 
Belt buckles nut scoops Napkin clips 
Book ends Fruit bowls Nut dishes 
Camping Garden lanterns Pen and pencil 
equipment Garden sprinklers trays 
Candleholders Hand blotters Picture frames 
Cookie cutters Ink wells Place-card holders 
Costume jewelry Lanterns Puzzles 
Cuff links Letter or paper Sandwich tongs 
Door stops knives Sconces 
Escutcheons Letter racks Table centerpieces 
Flower bowls and Match boxes Tie clips 
vases Memo-pad holders Toy 
Flowerpot holders Models Wall lamps 

















Grass (of rayon flock) and a quarry §& 
on the Union Connecting Railroad of 

the New York Society of Model Engi- “ 
neers, as photographed by A. Honest F # 
- 3 
the 


Developing the Main Line 


By DAVID MARSHALL 


Author of Model Railroad Engineering 


HE three basic layouts- the continuous 
point-to-point, and out-and-home lines 


were dealt with here last month 
gives you your plan, a 
main line, but it’s only the skeleton 
process of developing the 
thead. We now begin that process, remem- 
bering two things: 1. The object of model 
railroading is to carry on a condensed, ac- 
of standard railroading. 2. The 
must provide for as many as 
standard maneuvers of 
railroads 


Any one 
single-track 
The 
main line lies 


basi 


curate torm 
main line 
possible of the 


grown-up” 


DOUBLE-TRACKING It 
double-track only a 


may be possible to 
portion of your main 
line and yet achieve the effect of total 
double-tracking. In Fig. 1 an unusual lay- 
louble-tracking the 


out results from stem 




















of an out-and-home line from A to Bat 
which point the two tracks part to form 
the reversing loop. This has one special 
virtue; apart from those at the terminal, it 
makes use of no switches. One person can 
operate the entire railroad for, with the 
correct routes set up at the terminal, every 
train that leaves by the outbound track 
must return by the inbound. A _ collision 
caused by a fast train overtaking a slow 
one can be guarded against by correct spac- 
ing as the trains leave the terminal. 

Such a layout, however, would soon be 
bankrupt of interest for a large group. The 
one good effect in double-tracking its entire 
length (Fig. 2) introduce a double- 
tracked junction at B, with three pairs of 
routes that foul each other and three pairs 
mutually acceptable. This junction can be 
the happy preoccupation of years. But noth- 
ing else is gained through all the additional 
double-tracking; and as we reckon up the 


is to 














Fig 2 
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cost, it becomes apparent that double-track- 
ing can sometimes be uneconomical 


SINGLE-TRACKING. Single-track working is the 
most interesting form of railroading. In 
Fig. 3 the layout of Fig. 1 is double-tracked 
through B just far enough to let the diverg- 
ing routes disappear in the hills. Thus we 
have our junction at B, and for half the cost 
of total double-tracking. Also we have a 
single-track division from C to D. Over this 
two-way running is the order of the day. 
“Meets” must be arranged without loss of 
time to either train. The engineer arriving 
at either C or D may have to wait there till a 
train running “against” him clears the sin- 
gle-track line; when the “meet” is executed, 
he has authority to enter the single-track di- 
vision. The switches at C and D are both 
sprung closed, requiring no attention. The 
trains facing them will always take the 
right-hand track, yet trains can trail 
through from the rear by either track. 


Sidings are the almost 
accessories of single-track working. Ex- 
tremely important to remember 
is that a siding is part and parcel 
of the main line. The laws of high 
iron apply to it, and therefore it 
track, which is legal- 
ly a yard--low iron. The more 
usual type (A in Fig. 4) is de- 
signed to permit one train to pass 
another. Both switches are 
sprung closed and require nobody 
to look after them. 
The lower sketch (B) shows a 
lap siding, which provides facili- 
ties for a three-way meet, normal- 
ly involving two trains running 
against each other and a fast ex- 
press overtaking and passing one. 
This can provide one of the finest 


SIDINGS 


is not a side 


At right, operation of “sawing” two 
long freights past each other on a 
short siding. The maneuver can be 


followed with the arrows. Below, 
double-tracking and siding examples 
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inevitable 


spectacles in the whole book of model rail- 
roading. Two opposite trains are timed to 
arrive together for a “headlight meet.” 
They drive headlong at each other, then 
swerve away, each moving to the right 
where the sidings overlap. The west-bound 
train waits on track X and the east-bound 
on track Y for the third train, which roars 
down the through track between them, 
whistle shrieking. Other whistlings follow 
as the two other engineers acknowledge her 
signals. If the signal consists of two long 
and one short, the meet is executed. But if 
it’s one long and two short, the express, 
showing green flags, is running in two 
sections, and the second section follows. 


TRAIN SAWS. It’s obvious that every siding 
must be long enough to accommodate your 
longest passenger train. But you may have 
freight trains much too long, and may even 
find two of these fellows at once approach- 
ing a siding too short for either. In that 
case a train saw results-—-and that is the 
maneuver by which the two trains “saw” 
past each other. This is outlined in Fig. 5. 





























( NTERESTING electrical experiments are pos- 
C | E N CE | sible with either a spark coil from a Model-T 
Ford or a small neon-sign transformer. On the 
Ford coil, the end terminal is one of the primary 
T U N T$§ terminals, and the top terminal nearest the end- 
terminal end is used jointly for the other pri- 
TESTS WITH mary terminal and the inner terminal of the 
secondary. To help prevent a shock, connect this 

b L c C T R | C | T y secondary terminal to your apparatus. 











OZONE GENERATOR. Ozone, 
a form of oxygen that 
smells like weak chlorine, 
may be easily generated 
with the spark coil. Coat 
the outside of a glass tube 
with tin foil, as shown, and 
connect this to one sec- 
ondary terminal. Connect 
the other secondary to ¢ 
piece of tin foil inside the 
tube. Stop up the tube bot- 
tom, and put a one-hole 
stopper with a smelling 
tube in the upper end. Cur- 
rent will cause a pale vio- 
let discharge, changing 
some oxygen of the air 
into its allotropic form of 
ozone. 





ELECTRO-COATING $s in 1dpaper making, is demon- 
strated with cigar t h m a piece of paper Set 
mnected to one second- 

ary terminal of the coil or transformer send the 
other condary wil © resemble a grid, and hold 
h 1eS | yond sparking distance. The 

ashes V lance round when current is turned on 
By holding other pi f paper covered with glue 
over the hes, some of the ashes will jump up and 

nbedd 


INVISIBLE DISCHARGE. Lead a wire 
from the high-potential terminal of 
your spark coil to a candle flame, 
and the flame will be blown mys- 
teriously when current is on. The 
cause of this is accumulated elec- 
tricity of such high intensity at one 
terminal that some escapes right 
off the point in the form of electri- 
fied air particles. To prevent such 
leakage, the terminals of most high- 
potential generators and machines 
are ball-shaped instead of pointed. 


POPULAR SCIENCE 





} 


BALL TERMINALS connected to the secondary 
wires will produce only a short, thin spark, 
compared with that obtained from needle- 
sharp terminals. For with a ball, the cur- 
rent is spread over a large surface and lacks 
concentration such as occurs at a needle 
point. Keep increasing the size of the balls 
and the spark that it will be possible to pro- 
duce will keep getting shorter and heavier, 
until practically no spark can be induced to 


jump the gap 


A FLUORESCENT-LIGHT EFFECT may be demon 
strated by connecting one high-tension wire 
to a cap of tin foil glued over a burned-out 
lamp bulb, as shown, and the other to both 
terminals at the bulb base. Streamers of 
violet-colored electric discharge——miniature 
bolts of lightning—will jump between the 
bulb filament and the tin foil when the cur 
rent is turned on. 


LIGHTNING ARRESTER. Build wire and wood 
houses, as shown, and direct “lightning 
bolts” at them in turn. A match supported 
head-up in the metal house is protected by 
the wire, which leads the high-tension cur- 
rent away. But in the wooden house, the 
spark strikes the match and ignites it, set- 
ting fire to the house. The test shows how 
buildings with metal frames are safer in 
electrical storms. The more “grounded” 
metal that surrounds you, the safer you are. 





GLASS conducts electri- 
city poorly, yet heat 
the tip of a glass rod 
very hot and hold it 
just below your spark 
gap, and your spark 
will jump twice as far 
as usual. Remove the 
rod and the spark stops. 
Let the rod cool and it 
will have no effect. The 





reaction comes because 
heat lonizes the air in 
the spark gap, improv- 
ing its conductivity to 
the point where a much 
longer electrical jump 
is made possible. This 
little experiment makes 
a good stunt for mys- 


tifying your friends. 
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Two-way Radio Station 
COSTS $18 TO BUILD 


Sy p22 
LESS 
ISDS WNWIMWAGK 


Adjusting the midget transmitter 
described in this article. Left, the 
receiver, and right, the sending key 


By ARTHUR C. MILLER 


OR the amateurs specially 

authorized by the Govern- 

ment to use transmitters 
for specified emergencies, a 
complete sending and receiv- 
ing station is detailed on these 
pages. Inexpensive and com- 
pact, as well as easy to build, 
the efficient short-wave receiv- 
er and “punchy” little trans- 
mitter will provide an excellent 
stand-by station in case of 
trouble in regular equipment. 

A choice of two circuits is 
given for the receiver. AS a 
straight one-tuber plus recti- 
fier tube, the set will pull in 
South American stations and 
several amateurs——-final results 
depending, of course, on the 
locality and position of the 
antenna. As a two-tuber plus 


On the transmitter chassis, left, are 
a four-prong 80-meter plug-in coil, 
crystal, and |17N7GT tube. Shown 
in the view from underneath are the 
filter choke. two |6-mfd. electrolytic 
and two paper tubular condensers 
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the rectifier, it should bring in the iJuropean 
stations and several more amateurs in the 
United States and possibly South America. 

A few simple alterations change the re- 
ceiver to a three-tube set, so we will de- 
scribe only the two-tube version. This cir- 
cuit calls for a 6J7 as a pentode detector 
and a 25Z6 as a half-wave rectifier. Both 
tubes are metal and require no external 
shielding. A six-prong coil is used and on 
it are three windings-—a primary or anten- 
na, a secondary or grid, and a tickler wind- 
ing. 

There are two antenna connections at the 
back of the chassis—-one leading straight to 
the primary winding, the other through a 
.0001-mfd. mica condenser to the grid wind- 
ing. The first is used when an outside an- 
tenna longer than 50’ is employed, while 
the other is for short indoor antennas up to 
30’ or 40’. Tuning is accomplished with the 
.00014-mfd. condenser (the small dial to the 
left of the center dial in photo). When a 
band such as the 80-meter amateur band 
is tuned in, it is spread out over a 180-deg. 
are by means of the band-spread condenser 
ithe large center dial). This system aids 
tuning on short waves 

Regeneration is controlled 
by the 50,000-ohm variable 
resistor in the screen circuit 
of the 6J7. This type of re- 
generation is extremely 
smooth and eliminates the 
loud “plop” as the receiver 
goes into oscillation. Any 
type of magnetic phones may 
be used if the resistance is 
between 2,000 and 4,000 
ohms. 

Ample filtering is provided 
by the 20,000-ohm, 5-watt 
wire-wound resistor and the 
two 20-mfd. electrolytic con- 
densers. No hum should be 
heard, even at the point of 
oscillation, but if it is, try 
increasing the .01-mfd. tubu- 
lar condenser in the plate 
circuit of the rectifier (25Z6) 
to about .1 mfd. 

The transmitter 
new 117N7GT, which is a 
combined power pentode and 
rectifier tube. It has a 1i7- 
volt heater, does not need a 


uses the 


Amateur-band tuning is done with 
the coil (right) on the receiver 
chassis. The tubes are 6J7 and 
25Z6. Above the two electrolytic 
condensers, at left in the bottom 
view, is the wire-wound resistor. 


The R& choke is shown at right 
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line-cord resistor, and operates directly off 
a 115-volt AC or DC line. Tuning is done 
with the .0001-mfd. variable condenser 
across the four-prong plug-in coil. The an- 
tenna coupling is adjusted by the other 
.0001-mfd. variable condenser in the an- 
tenna lead. A crystal in the grid circuit of 
the pentode stabilizes the signal and pre- 
vents transmitter drift. The key is inserted 
in the cathode and by-passed by a .1-mfd. 
tubular condenser. Another .1-mfd. tubular 
condenser across the 115-volt line smooths 
out any remaining “ripple” in the signal 
sent. 

Tuning a transmitter correctly involves 
patience, but can be done easily with the 
aid of a 0-50 milliammeter. With the an- 
tenna disconnected and both variable con- 
densers in mesh, the 0-50 milliammeter 
(which is connected across the key termi- 
nals) should read 35 milliamperes. Gradual 
reduction of the capacity of the tank or 
tuning condenser will dip the needle to 
about 18 milliamperes. Further reduction 
will cause the needle to jump back to about 
23 milliamperes and stop there. Regulate 


the,tuning condenser so that it reads about 











LISTS OF PARTS 
TRANSMITTER 
Cabinet, 7+” by 4's” by 4° 
Four-prong 80-meter plug-il 
Rubber line cord and plus 
Octal wafer 
Four-prong wafer 
Mounted crystal, 80 meter 
Five-prongs ket for ery 
Pentode-rectifier tube, LITN7GT 
t 12 Henrys, 250 ohn 
S.P.8.T 
Mik O01 
ifd 150 ve 
1 mfd 


0001 


socket 


fd 
mia elie 


mfd 
» watt, 50,000 ohm 


binding post 


RECEIVER 

“ by 4! by 4°, 
plug-in coi 
2.5 millihenry 
290 ohm 
(two 


Sitemeter 
RF choke 
cord 


sockets 


mr line 

wate! 

prong W 
7 triple-grid 
Z6 half-wave 
riable resistor 

Attachable switch 

Condenser Electrolytic (2), 20 
mfd 150 
mifd 00025 
tubular 


lt 


socket 


dectector tube 


ifer 


rectifier 
50.000 dhn 
Ss. P. Ss. FT 
volts: mica (3), .0001 
mfd., and .0002 mfd 
paper (2 1 mfd., 600 
ind .01 mfd., 600 
(2), .00014 and .00002 mfd 

Carbon (2) 100,000 
watt, and 
ratt wire-wound 
> watt 


volts 


megohm 


20,000 


EXTRAS FOR THREE-TUBE RECEIVER 
Resistor line cord, 260 ohms 
Pentode-rectifier tube, 32L7GT 
Conder! rs Electrolytic » mfd 

volts; p tubular (2), .002 
mfd 

600 volt 
Resistors 

ohm 

watt 


iper 


600 0Ovolt 


600 


and 


1 watt 
100.000 ohms 


2 "ame ba) ol m 


20 milliamperes or at a degree on 
the dial where it is slightly more 
out of mesh than at the maxi- 
needle 

connect the antenna. 
will instantly jump 
milliamperes. Turn 
time the antenna condenser until 
the needle dips to about 30 milli- 
amperes. Turning the condenser 
further out of mesh will cause the 
needle to dip to about 25 milli- 
amperes. However, the antenna 
is correctly loaded at the 30 milli- 
ampere reading, so turn the con- 
denser back until the reading is 


> 


30 milliamperes. 


mum dip of the 
needle 


The 
back 


this 


0 ao 


again 


» » 


~~ NOTE" SHAETS OF CONDENSER FR 


he 


ANTENNA 
ARE INSULATED FROM INSULATOR 
METAL CASE BY RUBBER -° 


GROMMETS 



















































































Pictorial diagram of the midget radio transmitter using the 
new |17N7GT combination power pentode and rectifier tube 


Below, complete wiring dicgram of the transmitter. About 3 
watts are fed into the antenna by this little sending outfit 


NTN7TGT 
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At left, a pictorial diagram of the 
two-tube receiver, the building of 
which is described in the preceding 
pages. It will get South American 
stations and a number of amateurs 





P 
REGENERATION 
CONTROL 
(50,000 m@) 
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Complete wiring dia- 
gram for adding a third 
tube to the receiver. This 
brings in several more 
stations here and abroad 





CABINET AND CHASSIS. The same type 
sloping-panel cabinet, shown below, is 
used for both transmitter and receiver 






































Below, wiring diagram for the 
two-tube receiver, showing all 
connections. Base diagrams of Cabinet 
the 6J7 and 25Z6 tubes at left Detatl 


Transmitter 


Chassis 











CACTUS PHONOGRAPH NEEDLES can be sharp- 
ened by a disk that fits on a turntable and 
acts as an emery wheel. The needle itself is 
supported by a novel holder which rotates 
as the disk turns. A small plastic wheel, 
which rests on the turntable, keeps the 
needle at the proper angle. The other side 
the disk has a polishing surface 


BASE AND TREBLE SOUNDS of the “woofer” and with the wave lengths of its high-frequency 
“tweeter the low- and high-frequency sounds eliminates a directional tendency 
speakers used in FM reception, have been’ spreading the sounds through a compara- 
brought together neatly in a new coaxial tively wide arc for the benefit of listeners 
arrangement. This consists in placing the not seated immediately in front of the 
tweeter, reduced to a diameter of two and speaker 

a half inches, in front 

of a shallow, eight-inch aS eke “>? eee §=6Radiation of high frequencies 
bass cone in such a way . 7 both vertically and horizontally 
that the full audio band : on lends ‘presence’ to the sound 





of 50 to 15,000 cycles is 
reproduced as one voice 
The back of the small 
cone is enclosed, con- B| 
fining air which forms Tid: ‘. q 

=<. 





7 
the resonant vibrating 


a 
an elastic element in f j *e 
= 
system. This serves the 
_- 
o 


, *. 
-@d i 
vd 


ping up the response ot! ‘ " ° 


double purpose of step- 


| 

| 
~ 
7 


the small cone in its 
¢ 
lower-frequency range ; o* 
1 h ~ ) 
and protecting its deli- 
cate mechanism from | WiGH TONES 


the powerful radiations | LOW TONES seeeeeme 


ot the bass speake r Cushioned in front of the large boss — 


The smallness of the pecker, the delicate high-frequency 
tweeter as compared FM cone blends in its treble voice 











ELECTRONS ARE BOUNCED in nine successive stages 
inside the phototube at left before they reach the 
final anode. This amplifies the photocurrent pro- 
duced at the light-sensitive cathode 230,000 times, 
sufficient to measure the light from stars. Elec- 
trons emitted from the illuminated photocathode 
are directed by fixed electrostatic fields along 
curved paths to the first dynode (secondary emit- 
ter), impinging on the dynode surface and pro- 
ducing more electrons. The secondary electrons 
are directed to a second dynode, freeing new elec- 
trons. This process is repeated in each successive 
stage until the electrons from the last dynode 
are collected by the anode to constitute the cur- 
rent in the output circuit 
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A COLLAPSIBLE ANTENNA is used by the 
New England Telephone Company 
for radio transmission in connection 
with its emergency telephone serv- 
ice. It is 60 feet in height, but may 
be folded up and stowed away in a 
steel drawer in a fast, light truck. 
The antenna can be set up quickly, 
and held securely in place with sev- 
eral guy ropes. A 50-watt phone 
transmitter, when used with the an- 
tenna, has a range of 40 miles 
operates on a frequency of 
kilocycles. The truck, built on 
lines of a station wagon, carries in 
addition to the collapsible antenna 
and the phone transmitter, a gaso- 
line power generator, a radio re- 
ceiver, a large box of tools, a tele- 
phone control unit, and a canvas tent 
which can be pitched near-by to pro- 
tect the generator and other equip- 
ment while it is in operation. 


A NEW ANTENNA WALL PLUG for 
apartment houses may be used 
with FM receivers as well as 
regular broadcast or short-wave 
sets. It employs an aerial consist 
ing of two wires——one 45 feet long 
and the other 15—which are sup- 
ported by angle-iron masts on the 
roof of the building. Up to 20 


plugs may be served with a single 
i 


transmission line. The 


aerial an 
coupler unit is provided with a 
built-in polarized outlet that fits 
the standard wall-plug face plate. 
When the radio is attached, the 
antenna and ground are auto- 
matically cornected to the proper 
posts on the plug, which make 
the outlet available for broadcast, 
short-wave, or FM reception. 
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Bi 
- 


: en 


Set up for emergency transmission, the antenna above 
has been rushed to the scene in the truck beside it 


Folded, at left, it fits into a drawer in the truck 
which is equipped also with a two-way radio outfit 


Wall-plug unit of 
a multicoupler 
antenna system, 
with connections 
shown at right 














REFLECTORS PUT SUNLIGHT WHERE IT DOES MOST GOOD, and two 


where the cameraman has 


Jo more good sometimes than one, as above 
placed them on the ground and raised his camera to a high angle in order 
to get the interesting picture of Faith Dorn, Hollywood actress, on the fac- 
ng page. He is using gilt painted reflectors, which give a warm ight akin 
to the effect of a yellow filter. Note how they relieve the shadows and 
high light the shaded side of the subject. Well known in Hollywood, they 

as easily used—and made—by the amateur photographer for either 
movies or stills, and go far to improve the light ng of outdoor shots 
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Synchronized Sunlight 


INTO YOUR PICTURES 


PUTS LIFE 


By Tony Gaudio, A.S.C. 


ROFESSIONAL photographers, 
P cally the press boys who must grab ‘em 
on the run, take many pictures with syn- 
chronized flashes. Thousands of amateurs 
are trying their hands at synchronized light- 
ing, and successfully, too. 

3ut you can't synchronize a single bulb 
to the shutter of a movie camera, because 
you will illuminate the scene for only one 
frame. Floods and spots solve the problem 
indoors, but how may you soften the shad- 
ows, provide rim lighting, and cast lively 
back lighting when working outdoors? 

For both movies and _ stills, reflecto.'s 
which catch the sunlight and bounce it back 
will do the most good are the 
answer. With them you can achieve mod- 
eling and therefore obtain lovely, well- 
rounded pictures that would generally be 
impossible under direct natural light alone. 


espe- 


where it 
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Forty-eight years ago Tony Gaudio made 
his fest photographic enlargements in his 
brother's studio. Eleven years later, when 
only 20, he became a full-fledged motion- 
picture cameraman, grinding out a 500’ 
feature every working day. He has filmed 
nearly 1,000, including such top-flight pic- 
tures as ‘The Fighting Sixty-ninth,” ‘The 
Letter," "The Great Lie,"’ and ''The Man 
Who Came to Dinner." Always experi- 
menting, he is trying to design a convex 
reflector that will distribute light with 
greater uniformity than flat surfaces. 


To be effective, the “sunlight synchroniz- 
er” requires two qualities: Size and reflec- 
tion. Except for extreme close-ups, the re- 
flector should be no smaller than 36” by 36”. 
A bed sheet may be used, or any other sur- 
face that will reflect light, with one excep- 














Pemrk. . 


suthor seeks the right lighting for a picture of Elisabeth Fraser, young 
posed especially for POPULAR SCIENCE in the accompanying series 


Miss Fraser faces directly into the sun. with rim 
and back lighting from silver and gold reflectors 


inum paint 
clear, white 


terre 
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back a warm light, the effect of which is 
much the same as that of a yellow filter. 
Gold is easy on the eyes, and many prefer 
this surface for black-and-white photogra- 
phy, both still and movie, but it is not suit- 
able for color film. 

At the extreme range of 
matte-white paint provides a coating which 
gently lightens the shadows without being 
so obvious as the harder surfaces. 

Someone in the family may be willing to 
hold a reflector long enough for a still; but 
when “setting the lights” and supporting 
the reflector for a movie sequence, you will 
need a stand—-one heavy enough to resist 
falling over when breezes blow. 

The parts for a professional-looking stand 
Tnto each 
length of 


“softness,” flat 


are available at plumbing shops. 
end of a *,” pipe tee, screw a 12 
,” galvanized pipe, and screw a tee on the 
other end of each. Into these two tees, screw 
idditional 12” lengths of pipe, forming an 
‘H,” and on each of the four ends place a 
At the cen- 
ter of the crossbar, screw a 36” length of %4” 
pipe into the remaining joint of the original 
tee. Add a coupling at the top, if desired, 
ind drill and tap to take a set screw or 
wing bolt, completing the base. For the top, 
ittach a tee or a cap to the end of a 48 

length of either %.” galvanized pipe or a 
metal rod that will into the *%4 

pipe, and bolt or weld across the top a strong 
piece of strap iron about 75” long, bent U- 
shaped to clear the reflector by about !2” on 


pipe elbow to serve as the foot. 


telescope 


In cross light, a single gold reflector placed to 
the rear and side relieves shadow and adds detail 


\ 
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each side. Drill and tap the ends for small 
wing-bolt clamps. 

Now that you have your reflector, how 
shall you use it? 

As a general rule, do not cast the reflected 
light upward. Remember, you are using 
sunlight, therefore the secondary illumina- 
tion should strike shaded portions of the 
subject from approximately the same angles, 
though not from the same direction. Natural 
light always comes from above, and lighting 
from below, except for special effects, is 
likely to give an unnatural effect. Use re- 
flectors ordinarily in these four situations: 

Cross light. You're aiming for the face, of 
course, and lightening the shaded side in a 
cross light offers the simplest use for the 
device. It is usually a good plan to hold the 
reflector about face high, moving in or away 
to get the desired illumination. By placing 
the reflector to the rear and side of the 
subject, you'll produce detailed shadows, not 
heavy ones that will die from underexposure. 
By experimenting, you can determine the 
exact angle at which to cast the light. If 
your subject is bareheaded, you can hold 
the reflector higher than when he is wearing 
a hat, in which case you must lower the re- 
flector to get the beams in where they will 
do some good 

Back lighting. The same methods apply 
here, with one exception. Two reflectors will 
be needed, one for each side of the 
Bring one in closer than the other to increase 
the light on that side. This will yield a fine 


face. 


Back +o sun. A silver reflector gives key light 
on the left of the face; a gold one fills shadow 











a! 


Leather straps fastened at the edge enable you to 
y a folding plywood reflector like a suitcase 





using 

unbalance 
Same type, one 
A hard silver 
beam 





LANCE 
uch stronger 
unpleasant 
laracters are 
3% PIPE AND 


FITTINGS 











where the 
because its , : , 

é : Professional-looking reflector stand made of pipe 
path an fittings, which can be obtained at a plumbing shop 


t's head, will give a lively effect 
reflectors, how shall 
> This is not difficult 
“Expose for 


the subje: 
After setting your 
you plan your exposure ‘ 
Follow that tried and true rule 
the shadows, and the high lights will take 
care of themselves or take a meter read- 
rig) The soft 1 ctor i laced ing of the reflected light. 
farther back n the har .: Fi This is a good method: Arrange the re- 
flector to get about 50 percent as much light 
on the shadow side as the sun delivers on the 
When using a meter, take se} 
arate readings, holding it close enough to 
the face to cover only the required field. It 
sort of pi the meter shows the shadow side too “hot,” 


re 


exactly t 
the reflector away. 
If you don’t want to bother about 


ils, simply take an overall reading. You'll 


ll. If you place a har 
directly back of the subject, you'll 
monotony aet 


such 


to relieve 
ture, riove it out be surprised by the excellence of your pic- 
the tures once you synchronize Old Sol’s indirect 
directly down. 


n rays t 


rim lighting 
it be i } pi 


placing 


get 
Sheutd 
slightly to one 

t beams those streaming 


opposite sice 
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HAVING A POWER-COOLED LAMP HOUSE, this 
enlarger, which takes negatives up to 4” by 
5!2” and makes prints up to 11” by 14”, can 
be used with the high-wattage No. 213 Maz- 
da photo enlarger lamp instead of the regu- 
larly supplied No. 212, thus increasing its 
speed about two and a half times. Cool air 
is circulated between the heat-absorbing 
glass and the opal diffusing glass without 
passing directly above the negative. The 
head may be turned 180 deg. around its 
column or from vertical to horizontal. Three 
(128 mm.) projection an- 
and 


lenses—-Kodak 5 
astigmat f/6.3, 53,” (135 mm.) f/4.5, 
63,” (161 mm.) f,4.5—are available. 


SOUND RECORDING for home movies is facili- 
tated by the use of the new sound-on-ribbon 
reproducer shown above, which may be used 
with the amplifier and speaker of any good 
The sound track is embossed on a 
special transparent film, available in 500’ to 
2,000’ reels, or directly on the picture film 


radio. 


if the projector is 16 mm. Twenty-eight 
sound tracks can be embossed across the 
width of the special 16-mm. film, and each 
track of 500’ runs for 20 minutes, giving a 
total of 9 hours, 20 minutes. 
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POCKET FOLDERS AND ALBUMS are now avail- 
able for the new 2',” by 31,” Minicolor 
prints. One type of pocket folder, of simu- 
lated leather, holds one, two, or three prints. 
Another of similar size has a _ fold-over 
flap and glove-button fastener. A 
bound album, shown below, has a capacity 
of 24 prints, four in each of six transparent 
envelopes with gummed leaves to accommo- 
} 


wire 


date them mounted back to back. 














Camera Building 


A BUSINESS OF 
SPLIT-HAIR PRECISION 


ECHANISMS that are almost thinking 
M machines help give American amateur 
photographers better precision cameras for 

se in their hobby At the great Eastman 
Kodak plants in Rochester, N. Y., recent 
mechanical innovations check gear teeth to 
1 10,000th of an inch lagnify images of 
tiny parts 100 times for comparison with a 
ister chart in the unending search for 
croscopic flaws; open and close camera 
bellows 1,000,000 times jin succession to test 
their strength and endurance 

A new Vice cords the exact amount of 
ind given off by a running movie camera, 
tri climate box" sub- 
cameras ti onditions en- 
parts of the globe. It can 

f the Antari 

Soy - 
S checked through a test lens of equal but opposite 
curvature. If they differ | 100,000 of an inch, cir- 
cles of color, called “Newton's rings appear 


box the cam- 
in the worst 
i manufacturing defense. Extremely accurate instruments 

ssible to adapt the for directing artillery fire are among the 

these plants to the more important products of today’s scien- 
il equipment for tific camera-building techniques. 


Shining through a camera lens from the end of a tunnel Temperature extremes—tropic humidity and 
75° away, a point of light is examined through the arctic cold—are reproduced in a ‘weather 
microscope. Its size and shape indicate lens quality box" to find out how well cameras stand up 
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"Centering" a lens before “edge-grinding.” It is vital to precision that the optical axis of the lens 
coincide with its geometrical axis. The lens is spun, while wax attaching it to the spindle is still 
soft, until a reflected ''T'’ on its surface is immobile. Only then is the edge ground to fit its mount 


The bellows of a new camera model is opened and Some parts, so tiny that they must be strained 
shut 1,000,000 times by the tireless machine below in a through a fine sieve from an oil bath in which 

fe actuating test. Even the avid “shutter bug” they are machined, are magnified 100 times to 
opens his camera hardly more than 1,000 times a year be compared for accuracy with a master chart 











Mounted as above, the lamp aids in trimming prints in 
the darkroom. At left, lamp on a cleat under the board 


Auxiliary Lamp Illuminates Trimming Board in Darkroom 


WHERE sensitized paper must be cut at fitted with a suitable orange or red bulb 
some distance from the darkroom safelight, for cutting sensitized paper. Ordinarily it 
an auxiliary lamp on the trimming board can be used with a white bulb to aid in trim- 
will prevent errors. Screw a 2” by ',” bolt ming prints 
through the mounting hole of a small sur- As an alternative, fasten a wooden cleat 
face receptacle. The projecting end is then’ to the underside of the board with one screw 
pushed into a '.” hole drilled wherever con- so that it can be pivoted from side to side, 
venient on the trimming board, as shown in and drill a ',” hole into the end so that the 
the photograph at the night. A small night receptacle may be mounted as at the left. 
light having a built-in switch and plastic In its horizontal position the lamp throws 
Shade is plugged into the receptacle and its light upward for identifying negatives. 


Arrow Reminds Photographer 
to Set Synchronizer Knob 


IN USING a mechanical flash synchronizer 
of the type shown below, it is easy to forget 
to set the winding knob, with the result that 
a picture may be lost and a bulb wasted 
Painting a red on the knob so that 
it points upward when the latter is not set 
and toward the ct 1 it is, provid 


+ 


a simple telltale 


Aid in Preventing Wasted Film 


SOMETIMES the lens cap of a motion-pic- 
ture camera is forgotten and left in place, 
with the result that film is wasted. As a 
reminder, fasten the cap to the camera with 
i piece of fishline in such a way that the 
line must pass over a folding view finder as 
above, or in front of a built-in finder, when 
the cap is on the lens. Incidentally, the 
soft rubber cap illustrated was made from 
the bulb of a medicine-dropper bottle, and 
was turned inside out so as to fit very snug- 
ly W. B. 
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Contrasting portraits of the same subject posed in the same light, but with the difference that a pane 
of glass smeared with petroleum jelly was placed between subject and lens to obtain the soft effect of 
the one at right. The example is extreme; more often a lesser degree of softness would be desirable 


Grease Smeared on Glass Gives Soft, Lovely Portrait Effects 


MATEUR photographers often look with 
A something akin to envy at the ethereal, 
soft-focus loveliness with which profession- 
als are able to enhance portraits of beauti- 


ful women. Of course, the professionals 
have costly lenses and elaborate studio fa- 
cilities, including vignetters. Any photogra- 
pher, nevertheless, can obtain similar effects 
by using nothing more than a sheet of clear 
glass smeared with petroleum jelly. 

The glass, which should be a good grade, 
is mounted between the camera and the 
subject. In the set-up illustrated, one pane 
of a French door is used for convenience. 
The petroleum jelly is applied to the glass 
in the form of an irregular ring so as to 
leave the center clear. The great advantage 
of this method is that the photographer can 
study the effect on the ground glass and 
smear the oil film around until he has 
framed the subject's face with precisely the 
degree of softness for which he is striving. 
The exposure is then made in the usual way. 

After a little practice, the method, be- 
comes almost foolproof, but it must be used 
with discretion. The example illustrated has 
been taken purposely to show the extreme 
softness that can be obtained—much more 
than would be advisable in ordinary por- 
traiture. 


MARCH, 1942 


Taking the portrait through one pane of a French 
door. Grease is smeared as a frame, leaving the 
center clear. The effect can be judged precisely 
by viewing the image on the camera's ground glass 
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| poper neg ative with conventional floodlighting. Fig 2 


silhouette 
sct by reflected light. Fig. 3 


same as Fig. 2, but with a baby spot on 
glass and the background shaded. Above, set-up and lighting for Fig. 3 


Test Negatives Made on Enlarging Paper Check 
Lighting Set-Ups before Picture Is Taken 


AVE you 


FIG. 3 


ever wished you could see a 


ot ( t 


size, the paper can be inserted in 
cut-film holders for several shots 
succession or exposed one piece at 
high light me in a discarded film pack. In roll- 
ked and cameras it is held in position Dy 
rtainty pressure plate, and the camera n 

taken to the darkroom and opened 


Ss three minu ind 


in m 


ifter each exposure 

ging paper Develop fully for maximum contrast In 
veloper recommended by the manu- 
of the paper. After one minute in 

the negative can be inspecte 

rmal roora lighting, but if it ist 

kept for reference it should be returne 
» the hypo for fixation. The wet sheets 
kept flat ; are more easily handle 


they are squeegeed face down on shee 


lass S. GORDON TAYLOR 
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OUTDOORS—Use Kodak Verichrome Film 
for your outdoor pictures this winter. It helps 
overcome small exposure errors, extends the 


“snapshot day,” lets you get swell snapshots 
even when the weather isn’t just right. 


INDOORS AT NIGHT —Super-fast Kodak Super-XX 
Film gives outdoor excellence to indoor pictures. Use 
it with Photoflood bulbs and cardboard reflectors. 
BOOKLET FREE AT YOUR DEALER’S. Also covers 


flash pictures... Eastman Kodak Co., Rochester, N. Y. 


OUTDOORS ... INDOORS ... you can always count on KODAK FILM 
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BUT OH SO GENTLE 





“ oN 


@ Now. more than ever before — you can’t take 
chances on undue engine wear. Fortunately, 
it's both simple and inexpensive to protect 
your car’s engine —to insure maximum life and 
performance. 

At the first symptom of ring wear get Has- 
tings Steel-Vent Piston Rings. They stop oil- 
pumping, and check cylinder wear. 

Any good mechanic can install them — 


quickly and economically. 


HASTINGS MANUFACTURING CO., HASTINGS, MICH. 
Hastings Mig. of Canada, Ltd., Toronto 


HASTINGS 


STEEL-VENT PISTON RINGS 
Step Oik-( PUN Ug 
IN CARS, TRUCKS AND TRACTORS 
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Gus Pulls Some Wires 


(Continued from page 144) 


call just as soon as I know the bad news.” 

Elmer hurried out. For five minutes Gus 
went over the car's wiring with his in- 
struments. “Too much resistance every- 
where,”’ he said finally. “Resistance, Wally, 
is a thief that robs you of your battery's 
juice. No wonder Elmer's engine hasn't been 
running right.” 

“What makes resistance? 
to know. 

“Oh, lots of things,” Gus told him. ‘Loose 
connections, and corroded and frayed cables 
are among them. Cable that isn’t big enough 
to do its job is a big resistance-maker. 
Sometimes when cables are replaced the 
new ones that are put in aren’t of as large 
gauge as the old ones were. Bad insulation 
causes voltage drop. It lets the juice leak 
out. If insulation is broken, frayed, hard, 
brittle, or oil-soaked, the cable or wire 
should be replaced.” 

While he had been talking Gus had been 
looking at and feeling various cables, wires, 
and connections. Now he shook his head, 
got out a pad, and began to figure. ‘There's 
only one cure for Elmer's trouble,” he said. 
“That's an entire rewiring job.” 

He went into the office and gave Elmer the 
bad news over the telephone. When he told 
him how much the rewiring job would cost 
there was a lengthy silence at the other end 
of the wire. Then Elmer's voice said, a little 
weakly, “O.K.—-go ahead.” 

Late that afternoon Joe Clark came into 
the shop and found Gus ripping wiring out 
of Elmer Jones's car. “What the dickens 
are you doing?” he demanded. 

Gus grinned at him. ‘Oh, just a little wire 
pulling,”’ he said. ‘We all have to do it now 
and then.” 

Joe grinned back. ‘Well, wire pulling is a 
good way to get ahead,” he commented. 

“Sure it is," Gus agreed. ‘And when the 
wiring system on a car is as thoroughly 
rotted out as it is on this bus, it’s the only 
way to get ahead—or to get anywhere else.” 


" Wally wanted 


Sulfa Drugs Prevent Infection 


SULFANILAMIDE and kindred drugs may 
conquer one of the worst horrors of war 
germ infection in wounds. Tests conducted 
by Dr. Roy G. Klepser and Dr. J. Ross Veal, 
of Gallinger Municipal Hospital, Washing- 
ton, D. C., indicate that sulfanilamide is ef- 
fective against all kinds of germs that can 
get into wounds and burns. It does not kill 
germs, but starves them by combining with 
their food supply. 
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ITH taxes going up this year, you'll 

want other expenses to come down! So 
take exfra care to avoid extra wear on your 
car's king pins, tie rods, steering crank bear- 
ings and other vital friction points that means 
costly repair bills when neglected! Play safe 
—with Marfak bumper-to-bumper chassis lu- 
brication every 1,000 miles! 

Marfak is scientifically applied by chart, not 
by chance. It is super-tough . .. contains heavy- 
bodied oils . . . and resists wear-out, wash-out 
and squeeze-out! 

Do you want your car to “ride like new’? 
Do you want extra miles of quieter, smoother 
performance? Then never say “‘grease-job”. 
Insist on Marfak 40-point lubrication! At 
Texaco and other good dealers everywhere. 
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TUNE IN 
FRED ALLEN every Wednesday night; 
METROPOLITAN OPERA every Sat- 
urday afternoon. See your local 
newspaper for time and station, 

















$E% Supremacy in the 
Sa gir begins with 


Efficiency on the ground 








In refitting engine cowling after major overhaul, 
this United Air Lines mechanic makes joint a 
tight one with a few touches of his Nicholson File. 


Never has American youth had a more promis- 
ing field for achievements in mechanical science 
than is offered by the vast aviation industry. 
Whether on war or commercial planes— whether 
in building or maintaining them—the ace me- 
chanic rates with the ace pilot in importance. For 
he, too, helps to “keep ‘em flying.” 

How to choose the right tool for every job and 
how to use it correctly are primary requisites—nec- 
essary for the efficiency demanded by an 
industry which leaves nothing to chance. r 

Nicholson has gone far toward helping 
“trainees,"’ workers and managements: 

(1) by making The right file for the 
job; (2) by providing free manuals on 
general file uses and care,* and (3) free 
technical bulletins on special-purpose 
files;} (4) and, finally, by guaranteeing 
Twelve perfect files in every dozen. 
At hardware and mill-supply houses. 

NICHOLSON FILE CO., 19 ACORN STREET 


Providence, R. 1., U. S. A. 
(Also ¢ i I t, Port Hope, Ont.) 








/NICHOLSON 
FILES 2." 


*To Mecwanics, “Trainees” ano Lavwen—Free 

book, “A File for Every Purpose.”’ 

+ To Iwoustriat ManaGewents—Free technical bul- 

letins on Stainiess Stee!, Aluminum, Brass, Shear 

Tooth, Plastics, Foundry, Die Cast, Die-makers, |. 

and Long Angle Lathe files. State ones wanted. { 
i 





Before the Bomber 
—Observation 


(Continued from page 89) 


up a set of these pictures into glossy prints 
in 55 minutes after the observer hits the 
ground, and then the pictures are sped off 
for one of the most interesting processes 
in the modern Army. 

Interpretation of air photographs is an art 
which has been developed intensively since 
the first World War. It involves mainly the 
understanding of shadows as they appear in 
the pictures. Different objects cast different 
types of shadows, and also in the art of 
camouflage you can’t paint a shadow to look 
plausible at every time of day. By compar- 
ing photographs made on successive days, the 
interpreters often are able to detect signs 
of important activity which would seem to 
have been well concealed. A grove of trees 
may be set up to look most convincing, but 
if it grew there since last week, it obviously 
is a phony. 

It has been only recently that extensive 
use has been made of the stereoscopic prin- 
ciple, on which the effectiveness of human 
vision is based. A man’s two eyes see two 
different pictures from two points of view, 
and it is through the blending of these two 
in the brain that we are able to perceive 
depth and judge distance. The same effect 
is obtained in photography by taking two 
pictures from different points of view, and 
viewing them through a stereoscope. 

The 60-percent overlap in aerial photog- 
raphy of course exaggerates the difference 
in point of view, and exaggerates the stereo- 
scopic effect. The set of three pictures 
enables the interpreter to look at the same 
objective stereoscopically from two direc- 
tions. Looked at through a stereoscope, ob- 
jects in sight seem to leap from the surface 
of the ground. 

3ut the Army engineers, who have been 
instructing large classes of officers in air 
interpretation at Fort Belvoir, Md., are not 
content to let their pupils use stereoscopes 
to help them at the job. These interpreters 
have to learn so to control their eye muscles 
that they can look at a different picture with 
each eye, and make them blend into a 
stereoscopic image. If you see an Army of- 
ficer appearing wall-eyed, with a distant 
look, he probably has been practicing stereo- 
scopic vision. With a little practice, one can 
become remarkably skillful at this. And in 
wartime speed is an important factor. 

At least that’s one thing Howie Olsen 
won't have to learn. They don’t ask ob- 
servers to cultivate the glassy stare. 
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All you pipe fans, Ahoy! 
Here's a smoke youll enjoy ! 


™“ @& : 
. ee ok 
a z 


YO HO! AND THE FLAVOR OF RUM! 


Not a trace of’ tongue-bite, 
This new mixture is right ! 
YO HO! AND THE FLAVOR OF RUM! 


Give your pet pipe a lift — 
At a dime, its a gift! 
YO HO! AND THE FLAVOR OF RUM! 


Ask for FRIENDS... donit forget ! 
Friends, youll like it best yet! 
YO HO! AND THE FLAVOR OF RUM! 


IN THE HANDY 
SOFT-For 
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Why SMOOTH-ON 


is a war-time necessity 
in every household 


—_ 
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Household Repairs Auto Repairs 


New boilers, tanks, heaters, radiators, pip- 
ing = all these and othe r house hold equip- 
ment are now hard to gét and costly. Auto- 
tools and small 
utensils must be 


mobiles. too. and even 
household hardware and 
care fully conserved and ke pt in good con- 


dition as long as possible. 


With Smooth-On No. 1, vou can make in- 
numerable repairs yourself to keep your 
household equipment and automobile oper- 
ating better and longer, and also to save 
much time and money. Cracks in machin- 
ery castings, leaks of water, steam, otl and 
parts, handles, ete., that 
trouble, can all be quickly and lastingly re- 
paired with a little Smooth-On ... the iron 
a thousand uses 


Pils, loos Calise 


repair cement of 


Be sure to send the coupon TODAY for FREE 
Handbook showing the many ways in which Smooth- 


On can help your household now above all times. 


Ruy sr 
yur cle 


Get your copy of our lotest 40 page illustrated 
handbook. Shows how to make repairs 
quickly, economically. Just send the coupon. 
ee ee 8 8 8 ee ee a a a Oe 
Smooth-On Manufacturing Co., Dept. 58 


570 Communipaw Ave.. Jersey City, N. J 
the FREE Smooth-O 


H 


Home Workshops Go to War 


(Continued from page 80) 


little space. Although Carell’s basement is 
only 20 feet long and 18 feet wide, on one 
side of it he has two lathes, two milling ma- 
chines, a drill press, and a tool cabinet; on 
the other an air compressor, two power 
saws, a surfacing machine, a power tool 
grinder, a metal rack, and a workbench. 
“There isn't any wasted space,” Carell said, 
“but I like to have my machines close to- 
gether. If a fellow doesn’t have to waste 
his time walking from one machine to an- 
other, sometimes he can operate two of 
them at the same time.” After he had 
shown me several ingenious attachments 
one of them an automatic cooling system 
to keep metal being worked at the correct 
temperature—-he has devised to save time 
and labor, I asked him how he liked being 
his own boss and working 18 hours a day. 
“I like it fine,”’ he said. “Believe it or not, 
I'm gaining weight. The only thing that 
bothers me is that I don't have time to play 
with the kids’ railroad. What does my wife 
think about it? She's with me 100 percent 

she's glad I'm doing what I always want- 
ed to do, and she’s just as glad that I'm 
able to do a little something to beat those 
damn Japs and Nazis.” 

Our next stop was at John Lindstrom's. 
He has done a lot of expanding since the 
day he told Carlson that he had decided to 
start out for himself. To accommodate old 
machine tools he has bought and recondi- 
tioned, he has had to enlarge his garage 
twice, and he is planning another addition. 
He has eight men working for him on day 
and night shifts—men who aren't profes- 
sional machinists, but whom he has trained 
to do precision work. He gets many of the 
most difficult and must profitable company 
subcontracts. 

One of the reasons for his success is that 
he is a wonder at figuring out ways of sav- 
ing time on difficult machining operations. 
One of his contracts was for parts essential 

per- 
parts 


to a gun recoil mechanism— I am not 
mitted to be more These 
came to him in the form of soft steel cast- 
ings faced with colomonoy, an alloy so 
hard that a diamond won't scratch it. His 
part of the job was to grind them down to 
the exact specified shape and size-—an op- 
eration which takes 4'. hours for each in- 
dividual part. Lindstrom devised a lathe 
fixture which makes it grind 
four of them in the same time that it took 
to grind one. 

While we were talking he opened an old- 


I 


Continued on page 224 


specific 


possible to 
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ITT UN ERE ATT WINS LAND’S END avo PIKE'S 


woop 


errrernrertrcre PEAK HILL CLIMBS WITH BURD 
SSRs 922/-Plox” PISTON RINGS 


A WONDER TOOL 


Saves hours of _ tedious 
hand planing. Paralicis 


and surface finishes to 
absolute smoothness all FITS ANY 
knotty and tough d 
. wood 4i-Speed, double 
eutte e Sted naare entra iene 
Unex« for paneling 
rabbeting, rout! ng. on ing gro wing 


beading and many other work 
» drill press. Thousar 


There’s no more grueling test of man and motor 
than the Land's End and Pike's Peak hil! climbs 
Louis Unser set new records in both this year in 
his Snowberger Special equipped with 
Burd “Graf-Flox"’ Piston Rings. The 
“trial by fire’’ of roaring racing motors 
zives positive proof of Burd stamina 
their inborn immunity to heat, their 
resistance to wear through long life 
dergensee = Burd “‘Graf-Flox"’ Piston Rings have 
, . Wandscrews inherent self-seating surface and self- 
ADJUSTABLE CLAMP co. lubrication that reduces fri tion to s 
408 N. Ashland Ave., Chicago. U. S. A. rip i pee . r frac tion .. eliminates the usual ‘‘run- 
- in’’ period. Mail coupon for free folder 


PON M ON > 
se : and your copy of Handy Handbook 


Burd Piston Ring Co., 112-C, Rockford, til. 
ler on BURD ‘‘Graf-Flox'* Pistor | 
y f the Autor 


tive Servicer 





with the Hull Stream- ADDRESS 
to Compass 
hazards of , cITY tee teen eres STATE 


! 
| 
now your directions ¢ J 5 ‘ ° . . | 
| 
all 
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LINE LEVEL seek LEVEL with clip EMPIRE "TORPEDO" 
’ Has Level and piteh LEV 
nee " jus 2. 50c * ins ea” 
TOOLMAKERS - a 1° piteh $1.66 
and recommend Gerstner Chests. Free U : A Uh ‘ PIC “Extreme Aces “here rVeLs 
Catalog racy s. 
“* GERSTNER TOOL CHESTS ALUMINUM, UTILITY, CEVEL i : 
542 Columbia St. Dayton, Ohio jumb vials “ $5.50 1 for catalog 
MPIR E LEVEL MF co., Dept. $-1, 7175. Sixth St., Milwaukee, Wis. 


FREE 


BASS FREE booklet show 

QUAIL HUNTER ing all styles of men's 

Here's foot com . igh and women’s outdoor 

fort supreme for »0d nfort footwear, Explains 

BASS SPORTOCASINS BASS WEEJUNS men who love the t moccasin co Indian-comfort con 
Royal road to par through | The favorite national leisure great out t + struction ail ¢ 


! rd today GH Bass 
pertect comfort footwear doors &C 3 P pales St 


Wilton, Maine 


GIVES FREE USE OF BOTH HANDS! 


ex Ristlite snaps on like a wrist- wherever flashlights are sold. 
watch! Throws 500 ft. beam. A Flashlight Company of America 
boon to n ics, car owners, Jersey City, N. J. 
sportsmen, Wive (rmy 
See ace ae a Meee ALSO STANDS ALONE AT 
bulb. Light colorful plastic. 98e— ANY ANGLE 
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How to cut metal 
tubing in a jiffy 


@ Ever see a Carborundum Brand 
Silicon Carbide or Aloxite Brand 
Aluminum Oxide Cutting Off 
Wheel in action? You'll call it sheer 
magic the way one of these wafer 
thin wheels cuts through ordinary 
netal tubing r almost any 
er material, from tempered 
plastics, small brick and 

u'll be delighted, too, with 

I th, even kerf it leaves. No 
further finishing is necessary in 


most cases, 








It’s easy to slice 
armor plate, too! 


® Carborundum-made Cutting-Off 
Wheels are busy today in our big 
arsenals, quickly cutting tough 
tank armor to size and shape for 
subsequent welding. These wheels 
he same kind that are sold for 

ur own shop. Send us 10c 

»-page illustrated manual on 
raftsmanship, and we'll in- 
souvenir sharpening stone 





CARBORUNDUM 
ST, STs 


v 


THE CARBORUNDUM COMPANY 
Niagara Falls, N.Y. 


| Home Workshops Go to War 


(Continued from page 222) 


fashioned roll-top desk, and I noticed a good 
color print of Abraham Lincoln under its 
heavy glass writing surface. Lindstrom 
saw me glancing at it, and looked embar- 
rassed. “Maybe you think it’s funny, a 
Swede having that picture,” he said after a 
moment. “Lincoln is my hero because he 
started from nowhere and got somewhere, 
and because he was a great American. I 
started from nowhere, too, and maybe I'll 
get somewhere—-my kids will have a chance 
to, anyhow. I'm a good American, too 
even if I wasn’t born here. I've been in 
America 16 years, and before I settled in 
New Jersey I had jobs all the way from Chi- 
cago out to Spokane and back. Everything 
goes right for me since I came to this coun- 
try. Now I've got my own little business, 
but it isn’t only because that is a dream 
that has come true that I feel happy. It is 
because now I can do something to help the 
United States. I will do everything I can. 
My wife was born in Norway. She feels 
just like I do about it.” 

George C. Wyland is another one of the 
company's top-flight subcontractors. For 
many years he built and maintained scien- 
tific apparatus for the School of Mines of 
Columbia University. A hobbyist with a 
well-equipped machine shop in the base- 
ment of his home, he answered the adver- 
tisement in the newspaper, and after a 
few weeks of spare-time work resigned his 
college position to give all his time to sub- 
contracting. He now has six men working 
for him. 

One of the most successful of the spare- 
time subcontractors is a schoolteacher who 
spends a steady 40 hours a week at a lathe 
in his basement shop. Michael Brodsky, a 
toolmaker in a rubber plant, used to make 
model gasoline engines in his home shop. 
Now, in addition to 53 hours a week on his 
regular job, he works 50 hours a week at 
home. His subcontracting is a family af- 
fair-—-his brother-in-law averages between 
40 and 50 hours a week, and both Mrs. 
Brodsky and her sister have learned to 
rough out small parts on an old lathe. Carl 
Riel, who is a foreman in a food-products 
plant, works 25 hours a week on airplane 
tools and ship-fitting parts, his wife knit- 
ting busily for the Marines while she keeps 
him company in his basement shop. 

Ail these people are working hard and 
going short on sleep—-but they like it. They 
like it because the work is highly profitable, 

| and they like it even more because they 
| know that they are helping to win the war. 
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Now 14 sets of STANLEY PLANS- 
4 new sets—rive interesting things to make in each 


Se . | Hanging Shelves 
F ay 5 2 Lamps Each Set 
™_, . 3 Trays of 5 Plans 
= 4 Tables and Stands 
. 5 Book Ends and Small Articles 
6 Flower Pot Holder, Desk Articles 
Set . 7 Mirrors, Footstool and Table 
Footstool Plan . 8 Magazine Stands and Tables 
in Set No. 7 $ 9 Chests and Boxes 
. 10 Smokers’ Stands 
5 . It Workshop Equipment, Lawn Chair 
Select Se - g . 12 Sewing Stand, Window Cornices, 
: sen 
» Money § . 13 Coffee Table, Book Shelf, ete 
order, or stamps to Set No. 14 Bird Houses, Garden Furniture 


STANLEY TOOLS sraniey Wonxs 


122 Elm Street, New Britain, Conn 





Fix your crippled furniture, chipped 
veneer, splintered moldings so they look like new . . . Rogers 


VW PPFD 
SOD ers TRADE CAMERAS. ‘2 Glue stays put longer because it’s stronger . . . also useful 


S Generous allowance on your camera toward a new or for repairing sporting goods, leather, cabinet work, wooden 
\/ used model of your choice. Write giving description drawer pulls, interior building construction, and the like. 
wa of present camera and tell us what you want. Write 
for free MOVIE or STILL Bargaingram. Dept. PS . Sells 10 cents and up in tube 
Special Offer Jar or can at hardware stores 
only or send 10 cents for full-size jar, a free project 
book giving new ideas, new plans on how to make use- 
ful articies, plus a free set of project sheets 
ROGERS GLUE CO., 
; Department M, Gloucester, Mass. 





179 W.MADISON ST.. CHICAGO.ILE 








is Photography your hobby? Do you want 
a profitable easy business at home? Make 
PHOTO ENLARGEMENTS for yourself 
rs. Your cost Sc eact dea 
‘ c pies any ictur: 7 ; 
, cture 
Compce TE. Interesting iy ae tee ANY 


r®@ IDEAL-X, 148 West 23 St., New York SIZE 


a | 110 VOLT AC LIGHT PLANTS | 


& generators furnish AC current same iin Chita | teed the 
as in city. 350 to 15,000 watts, list $44.50 boat for around the cam 
& up. Also rotary converters, 
frequency changers. DC mo Aight! Du rable! 
tors with AC take-off, AC & I Dedh Kay 
DC generators, ete. = built by 
Write for circulars trated catalog 


KATOLIGHT, 54 Elm St., Mankato, Minn., U.S. A. Dedham Kayaks, Dept. A-4, Dedham, Mass. 


How to start your own 
Motor-Driven Workshop 


Learn how you can build up a profitable light metal or woodworking. They are 

ire or full time business in your own compact, rugged, portable and surpris- 
a Send for the new Delta book “‘How ingly low priced. They enable you to turn 
to Make Money with Delta Tools.” It is out better work in a fraction of the time 
crammed with practical tested ideas, plans, required with hand to and eliminate 
and suggestions. Tells you exactly what to all the drudgery. Se nd fc rF REE catak 
make how to make it and how to sell it. Delta Circular Saws, Lathes, Drill Pre 
Describes plans that have worked for Seroll Saws, Band Saws, Shapers, Jointers 


others. Woodworking, the new way, is and Sanders. (Be sure to include 10c if you u 
ght, pleasant and profitable. Send only wish “How to Make Money” book.) Delta 14 


and complete book will be mailed Drill sl 


postpaid. Satisfaction guaranteed. 
For hobby or money making, the new Send for Catalo - 
Delta low-cost power tools are splendid for el 
SSeeeeeeeeeesseseeseeeas ——, 
The Delta Mfg. Co. ( Dep:. 683C) 
600 E. Vienna Avenue 
Milwaukee, Wis. 
I enclose 10c for which please 
send mie How to Make Money 
Del I k i Delta Catalog 





7 Tools in 1 

For metal and wood 
drilling, sanding, 
routing, Mortising, 
shaping and gri: 
ing. 
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MAKE BIG MONEY Enjoy SANDING 


With An 


AMERICAN THIS EASY ELECTRIC WAY ! om 


FLOOR SANDER Makes sanding the job with a thrill! 


iA 
SKILSAW 
something where your 
niy limited by your 
t xead. The American e 


OF SUrsacing 2’. IN BELT SANDER 
y to make 
irself—work You'll have real fun sanding elec- 
yo trically with ZEPHYRPLANE JR. in 
guceese in thik your shop. It's 10 times faster and 
ss and tel easier on every job. . . climinates 
tiresome “‘back-and-forth™ hand- 
sanding. Produces a finer, smvother 
ao taneaheen finish, too... without ripples or 
endent for life. ridges. Ideal for wood or metal. 
Fasy to handle—weighs only 
9elbs. Link belt drive. Easy 
te change belt. Works 
from light socket. 


SKILSAW, INC. 


4777 Winnemac Avenve 
Chicago 
THE AMERICAN FLOOR SURFACING MACHINE CO. See it at your hardware 
526 So. St. Clair Street « Toledo, Ohio or mill supply dealer's 


or write ws today for 
full intormation ' 


sign an 
the « 

r mail us 
ard for 

mplet free 


below 
post <« 


| Gentlemen 
Send complete free detaila on how I can make big money 


‘ with an American floor surfacing machine — no obligation 
| Name 


1 Street 


' ity State . 
se eGeeee eee ee eee = = 





You bet, Uncle Sam has to 
have motorcycles that are dependable — 
that are built to stand the gaff of roughest going. 
That's why Harley-Davidsons have been chosen for action in A = 2 
the nation’s hard-hitting motorized divisions. The fellows who ride ‘em < , “Top photo. 
cre getting real action as they handle toughest assignments with Harley- \Sienal Conve, 
Davidson's power, stamina and rugged dependability to bring them through to victory! 
See your Harley-Davidson dealer — and learn all about the superior performance of these 
world champion motorcycles — also look over his special values in reconditioned models. 


LLL AA KA LS A A A A SL 
SEND COUPON NOW edaag 

HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee, Wis. 
Send FREE copy of big 24-page ‘‘Enthusiast’’ maguzine filled DAVIDSON 

with thrilling motorcycle pictures and stories. Also literature on 

the latest Harley-Davidsons. Stamp is enclosed for mailing cost. 


Nome 


Address 
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Seaworthy Outboard Boat 
Built with Hand Tools 


AUL H. KOOPMAN, of Fulda, Minn., 
oe claim some sort of record for 
building the trim 11 6” long fisherman's 
outboard boat shown above, for he had only 
a few old, well-worn hand tools to work 
with. The boat planes, he writes, with a 
9-h.p. engine and a 400-lb. load aboard, yet 
it is amazingly steady in choppy water. 

Hundreds of amateurs are building boats 
today—-shipshape craft that pay big divi- 
dends of fun and satisfaction to their own- 
ers. POPULAR SCIENCE blueprints will help 
you to get in the swim of this popular sport 
and hobby quickly. Blueprints Nos. 344- 
345-R for the boat illustrated above are 
only 75 cents. The price for blueprints to- 
gether with full-size patterns, which are 
drawn to order within two weeks, is $2.25. 

A stamped, self-addressed envelope will 
bring you an illustrated folder describing all 
our boats. If interested in other projects, 
send a stamped, self-addressed envelope for 
our blueprint list. 


FURNITURE 
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AND UNCLE SAM T00! 


Buy Defense Stamps! Conserve Materials! Prevent Waste! 


You can add years of usefulness to home and 
household by keeping things in repair. Not only 
the everyday household repairs but also the major 
maintenance of the home. And many of these jobs 
you can do yourself with simple hand tools and 
the right Casco Glue. 


NEW FREE 
CASCO BOOK 


Describes Modern Money- 
Saving Methods for 
Building and Remodeling 


Tells how to use common lumber for strong, rigid 
built-up beams and girders, how to cut remodeling 
costs with speedy plywood panels, how to trans- 
form old worn and cracked doors into new modern 
flush doors, how to apply wall coverings, how to 
damp-proof clothes closets, refasten linoleum, make 
windowsand drawers slide easily, make tile-cement, 
crack-filler, Swedish putty. Also hints for interior 
decorating and odd jobs. 22 pages—illustrated. 


Send Coupon Below for Your Free Copy 


“ASCARNTE 


CWE 


CASCAMITE RESIN GLUE 


For waterproof and all outdoor gluing 


CASCO CASEIN GLUE 


or heavy duty, water-resistant gluing 


CASCO FLEXIBLE CEMENT 


For odd jobs and dissimilar materials 
At Hardware, Paint and Lumber Dealers 
eoeceeey 
‘ 
CASEIN COMPANY OF AMERICA, Dept. PS-342 
350 Madison Avenue, New York, N. Y. 


Send my free copy of “‘The Use of Glue in 
Building Construction and Remodeling.” 


Name_ 








Address 





City : __ State ; 





Save 2¢ — stick coupon on penny post card 


, riting ft rtisers 99 











P. W. wi i 
FIX IT 


LOOSE BATHROOM FIXTURES, 
such as towel racks or soap dishes, 
can be quickly and easily reset in 
plaster, wood or tile, with PLASTIC 
WOOD. Get it today at Paint, Hard- 
ware and 10¢ Stores. 





“3-IN-ONE” 
QUICK! 


A few drops of 3-IN-ONE Oil helps make locks 
and hinges work smoothly, quietly —lubricates, 
prevents rust. Get it today —at Hard- 

ware, Drug, Grocery, 10¢ Stores. 


MONTHLY 


Plans for the Workshop 


(Continued from page 227) 


MODELS 
BLUE NOSE famous ere schooner 


* 17 hull, 110-111-112-R 
- Clipper Ship GRE AT. REPUBLIC, 
3144” hull, 272-273-274-F 


per Ship SEA WITCH , hul 219 
x ~ yoner Ww E'RE HERE 
r over il 
ner QUEEN “MARY 10% 

ture Fleet of Nine Mo Fighting 


Ships (full-size = m instructions in 
Teh »t i 


Captains 


£ 


plans 
572-R 
BOATS 
yin Cruiser, 17’ long, weighs 750 
may be used with 2 to 10 h.p. 
itboard or inboard motors, 356- 
357-358-359-R 
Utility Boat, 11’ 2” long, canvas-cov- 
yutboard motor or rowing, 281-R 
vas-covered kayak car 
with sail, 192-193-194-R 
Combination Boat, 15’ hull, for use with sail 
itboard motor. or oars, 131-132 i3-R 
isir Sailboat, 19’ long, weighs 700 Ib Mar 
with 1 to 4 hey 
400-401-402-403 


Slowy rig car be i 
ird r outboard me 
long, weighs 275 Ib 


60 hut or 


ilboat BLACKC AT. 
Marconi rigged 
Rowboat, 9’ &” 1 
itboard, 340-341 -R 
it, 9° 8” long, for 
weighs 100 Ib 09 310 R 
13’ long: ¢ so 


itboard motor, 224 R 


MISCELLANEOUS 


<j Bird and Animal Patterns, 56 
mh Bronze Hammer, Rolled-Edge Metal 
. Tray. Table Centerpiece for Easter 
rabbit hitched to wagon), 407A 
»-Piece Desk Ensemble (letter rack, blotter 
er opener, etc.), Nautical Lamp (resembles 
*ngine-room telegraph) 410A 
Folding Wall Brackets (turned), Treble-Clef Bud 
Vase (metal or plastic), Vacuum Cleaner At 
tachment Rack 108A 
Outdoorsman’s Lightweight Trailer, 10’ long, 4’ 
wide i’ 9” high, kitchenette on back, 300- 
301-R 
Turned Costume Jewelry and So 
Argonaut Pirate Flying Boat 
Turned Table Lamp, Deringer Pistol and Weather 
Vane (woman watering garden), 406A 
Workbench for Home Shop, 24” by 58” by 34%” 
high, 405 


Model of 


Popular Science Monthly 
353 Fourth Avenue, New York, N. Y. 
Send me the blueprint, or blueprints, numbered 


as follows 


inclosing dollars 


Name 
Street 


City and State : . . suogencinennn _ 
(Please print your name and address very clearly) 
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TOOL OF 1001 USES 


A whole toolshop in your hand. 
Does precision work on metals, 
alloys, plastics, wood, horn, 
bone, glass, etc. For your own 
hobby enjoyment or asa , 
gift. Uses 300 easy-to- 3 
change accessories to 
grind, drill, polish, 
cut, rout, carve, saw, 
sand, sharpen, engrave. 
25,000 r.p.m. Wt. 12 oz. 
With 7 Accessories, post- 
paid $18.50. Order on 10 
Days’ Money-Back Trial. 
CHICAGO WHEEL & MFG. CO. 
115 S. Aberdeen St., Chicago, Ill. 


Piugs 
In Any 
Socket 


New Guild nder 


Now, do better sanding this easy 
way—10 times faster! This sturdy. 
portable belt sander turns out expert 
work in minutes—instead of hours of 
hand-sanding drudgery. 

Give everything you make that expert finish. Works 
on wood, metal, stone, plastics. Sells at popular price 
—weighs only 9 pounds. Fully guaranteed. Try it at your 
hardware dealer's, or WRITE us today for full details. 


SYRACUSE GUILDTOOL COMPANY, 1742-3B No. Salina St., Syracuse, WN. Y. 


¥. R E E TRAILER PARTS CATALOG 
ou money on—axies, springs, wheels, 


water pumps, brakes, re- 
inside, = out, 6V lamps, 

ni discount to 
iLER EQuipmeNT — 


omr Plan € r weg 
Be uding pinatrwc te ona, “100 $- s—7i4 Ww. Wisconsin Ave., M ‘Milwaukee, Pris: 


We. d 


work ers: Here it is! Harold 


oe atest UP- To- Dart DEAS fo 
iteurs; SPECIAL BARGAINS 
veneers. ane nds o 
20 of rare woods 5 
jet poste Send only 10¢ to 
CRAFTSMAN wooo SERVICE CO 
2729 S. Mary St., Dept. B-19, Chicago, I. 


BIGGEST ‘1 PLANE IN U. S. 


GIANT 7-FT. GLIDER 


Easily built, beautiful Class E 


ef, > CLEVELAND CONDOR 


Soars for 
hours 





Orders under 
owlus {yee Searing © lide $1.00add15c 

r. or dir t eveland catalog o Packing-post- 

RST v J, 1 age charge. 


_“CueweLino wc EL ‘ ‘supPLT c ‘to. \ c. 450028 Loram Ave., Cleveland, Ohio 














Outside U.S. 
or C.0.0. $3.75 


’ saves hours of te 
inat 


ne « Ista 
Metal Product. 
co te power ¢t 


BUY NOW—SAVE MONEY! 
You'll want this great 1942 Radio 
Catalog—the biggest and best in 
the field! It’s got Everything in Ra- 
at prices that set the pace for 

in today’s market. Send the 

upon for your FREE copy today! 


New 1942 Radios—50 new models, plas- 
tic and wood table models, consoles, 
FM combinations, phono-radios, phono 
recorders, auto sets, farm ra- 
Before you buy, see this great 
Knight line! 


1942's finest—full line 
with all the new 
quality, greater 
Trial—Easy Time 


Sound Systems 
from 7 to 60 watts 
features, better tone 
usable output. 15 Day 
Payment Plan, too! 


NEW SOUND SYSTEMS 


Build Your Own—an amazing selection 
of new Radio Kits, builders’ diagrams, 
Code Practice Equipment—everything 
for the Builder and Experimenter, 
Learn Radio—let ALLIED help you! 


Amateur Gear—all the new Communi- 

cation receivers—specialized radio and 

, electronic equipment for industrial ape 

NEW BUILDERS KITS plication, defense instruction, research, 
government service, etc. 

15,000 Items—-Everything in radio—test 
equipment—replacement parts—all at 
the lowest market prices. Also see the 
complete section on Fluorescent Light- 
ing. Send for your FREE copy today! 


MORE THAN 15,000 PARTS 
READY FOR PROMPT DELIVERY! 


LEARN 
RADIO! 





BUILDERS’ HANDBOOK 


Most popular and widely sold 
Radio publication —ALLIED’s 
own valuable beginner's book 
on Radio. Tells how to select 
circuits, read diagrams, build 
sets, etc Fully illustrated. 
Easy to understand. Order by 
coupon. It’s yours 

for only 


RADIO DICTIONARY 


Nothing like it ever before— 
complete, authoritative, 
worth many times the } 
Compiled by leading 
authorities under ALLIED 
supervision. Gives easy-to- 
understand definitions of all 
com monly used radio terms 
A “must” a 

ly 


833 W. Jackson Bivd., Dept. 7-C-2 
Chicago, Ulinois 

[ Send me your FREE 1942 Radio Catalog 
[1 enclose 10c for Radio Dictionary 


[1 enclose 10c for Radio Builders’ Hand- 
book 


Address 
City 
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SERVES Tog 
A. NATION 


One in a@ series of * 
messages showing 
bow Atlas helps in 
the Victory Program. 


ATLAS PRESS CO. 


355 NORTH PITCHER ST. 
KALAMAZOO, MICHIGAN 


LATHES - DRILL PRESSES - SHAPERS 
ARBOR PRESSES - MILLING MACHINES 


Kit of Building Materials 
for Elizabethan Galleon 


STIRRING story of the sea is that of 
the Elizabethan galleon Revenge, 


which alone in a battle off the Azores with- 
stood 53 Spanish vessels for a day and a 
night. Only a color photo could do justice, 
writes W. Ballingall, of Moose Jaw, Sas- 
katchewan, Canada, to the colorful model 
of the Revenge shown above, which he built 
from POPULAR SCIENCE plans. Our construc- 
tion kit for this model, scaled 1” equal to 
4'.', includes band-sawed hull blocks, all 
necessary deck, spar, and rigging material, 
finished anchors, four full-size blueprints, 
and instructions. The kit is priced at $7.75 
($8.25 west of the Mississippi). 

Kits for simplified models, modern war- 
ships, famous sailing vessels, whittled proj- 
ects, and Colonial rooms and furniture are 
also available, at prices starting from 60 
cents. A stamped, self-addressed envelope 
will bring our complete list. 





Popular Science Monthly, Dept. 32A 
353 Fourth Avenue, New York, N. Y. 


early 


You save the C.O.D. charge by sending your 
remittance with this order. Remit by money 
order, check, or registered mail This offer is 
made only in the United States. 
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New Roll Film for Amateurs 
Gives Prints in Full Color 


T LAST the ordinary snapshotter can in- 
dulge in full-color photography. A 
revolutionary new type of roll film, called 
Kodacolor, is now ready for general distri- 
bution, although it is not known when the 
film will be produced in sufficient quantity 
to meet the demand that is certain to arise. 
This film enables color negatives to be made 
in almost any camera of the six most popu- 
lar sizes used by amateurs. The negatives 
yield color prints on paper in any quantity 
desired for mounting in an album or for any 
other uses to which black-and-white prints 
are put. 

The sizes in which the new film is made 
are as follows: 120 and 620 (214,” by 314”); 
116 and 616 (2'2” by 414”); 122 (31,” by 
514”), and 127 (15%” by 210”). It is used 
exactly like other film. The emulsion speed 
is about Weston 20, as compared with 24 
for Panatomic X and 50 for Verichrome. 
Exposures of 1/50 sec. at apertures of f/8 to 
f/11 in bright sunlight are adequate for ex- 
cellent negatives. Action shots are possible 
with faster lenses. The emulsion is balanced 
only for daylight use. 

When the film has been exposed, it is re- 
turned to the manufacturer for processing. 
The price schedule at present ranges from 
$1.25 to $2.40 a roll, including development, 
and prints are 40 cents apiece. All prints 
have a uniform width of 27,” and a length 
proportionate to the size of the film. Black- 
and-white prints also can be made from the 
negatives. 

Unlike earlier color films, Kodacolor yields 
true negatives, in which light areas appear 
dark and dark ones light. The colors also 
are reversed, or complementary to the ac- 
tual subject, red appearing as blue-green, 
blue as yellow, and so forth 
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THIS QUICK, EASY WAY! 


@ Next time any metalware around your house 
develops punctures — holes, cracks, messy leaks 

conserve that precious metal by mending it with 
solder. But be sure to use the household solder 
that’s pure, safe, quick, easy to use . Kester 
Metal Mender, the kind people have been using 
for 42 years. Why, for only a quarter you can sol- 
der every pot and pan in the house! Fix pumps and 
auto parts and lamps and screens and doorknobs 
and downspouts! Think of the saving! Especially 
now, when metal is vitally needed for armament! 


@ Don’t think you can’t solder. With Kester Metal 
Mender it’s as easy as writing your name. Just 
apply heat to the metal to be mended, then a touch 
of Kester Metal Mender, the original flux-filled 
wire solder. No unsightly and unsafe acid pots to 
complicate the job, for the flux is inside the solder 
in just the right amount. That’s why you don’t 
need skill to do an expert job of mending metal! 


@ Find out for yourself — FREE — how easy it is to 
solder. Send coupon for generous trial sample of 
Kester Metal Mender and for 
“How To Use It” Book. Start 
now to save metal for Uncle 
Sam, and save money for your- 
self, with Kester Metal Mender. 


KESTER 


METAL MENDER 


You Can Paste this Coupon on a Post Card 
Kester Solder Company 
4253-3 Wrightwood Avenue, Chicago, Ill 
Please send me free sample of Kester Metal Men 
der and *‘How-to-Use-It"’ Booklet 
Name 
Address 
State 
Mail the Coupon Now 











With the 


MIRRORS that kill the 
behind, in night 


EAR-VIEW 
glare of headlights 
driving, have taken a number of in- 

genious forms In a new way, Walter 
Bransted of Rivervale, N. J., applies the 
method of combining a glass face and a 

















silvered backing at a slight angle to one an- 
other. In the daytime,; the motorist sees 
the bright reflection from the silvered part. 
At night he need only shift his head a trifle 
sideward to cut out this reflection. The head- 
lights of a following car then appear as 
ghost” images, plainly visible but comfort- 
ably dimmed, by reflection from the glass 
face. In previous mirrors of the kind, the 
change has had to be made by hand adjust- 














ment. The present invention makes this un- 
necessary by mounting the mirror on an ex- 
tension bracket a short distance in front of 
the driver's eyes, thus magnifying the effect 
produced by a slight change in the angle of 
view. A hinge in the bracket permits the mir- 
ror to be folded out of the way, whenever de- 
sired, to the position shown by dotted lines in 
the _ illustration. 

{ Sy FOR MAKING 

\ HOLES of any de- 

a sired size in cans 

\\ of milk, fruit 

juices, and beer, 

a handy punch 

has been designed 

by William A. 

Coone of Elgin, 

Ill. Because of 

the force with 

which such a tool 

is applied, he de- 

clares, a smooth 

conical point is 

difficult to stop 

; \ before it has driv- 

ati a en an oversize 

hole. Therefore 

he provides a ‘‘brake” in the form of a series 
of circular grooves and lands, of progres- 
sively larger size. The result is a retarding 
effect, enabling the user to control the depth 
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and size of the puncture. The accompany- 
ing illustration shows the tool in use, and 
three sizes of holes made by the indicated 
extent of penetration. In a modified form 
of the invention, the grooves and lands are 
replaced by a 
milled surface, 
which serves a 
similar purpose. 

AUTOMATIC 
RADIO AND MARK- 
ER BUOYS, pro- 
posed by T. H. 
Donnerstog of St. 
Paul, Minn., are 
designed to aid in 
the rescue of per- 
sonnel and _ the 
possible salvage 
of a sunken ves- 
sel. At the for- 
ward end, a ship 
would carry a 
large steel buoy 
which would rise 
to the surface at the end of cable moorings, 
and transmit SOS signals from a built-in, 
self-operating radio set. Lifeboats could 
cluster about the buoy, or crew members 
could use it as a raft, until help came. A 
smaller buoy would serve as a marker for 
the stern of the ship. In salvage operations, 
the mooring cables of the buoys could be 
replaced by stronger ones to aid in raising 
the ship. TO CUSHION THE IMPACT of 
colliding auto bumpers, a type equipped 
with a pair of resilient buffers has been 
worked out by Rollie B. Fageol of Beverly 
Hills, Calif. Passing through the center of 
each doughnut-shaped buffer, a bolt fastens 
it and a shock-absorbing mounting block 
to the main part of the bumper. A recess 




















in the buffer permits the bolt to be sunk 


well behind the cushioning face. Danger of 

injury to passengers, who may be pitched 

forward or backward in even a minor col- 
(Continued on page 235) 
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INDUSTRIAL WELDER 


THE BOOM IS ON IN WELDING— ~\ 
EARNINGS ARE SKYROCKETING > 


WORKS OFF Thousands of welders have already ad 
110 VOLT left their jobs and shops to get ‘‘war- os 
time’’ pay in plants devoted to de- = 
ELECTRIC fense production, such as ship build- ya ° 
ing, tanks, airplanes, munitions, etc, Fad 
LIGHT Also, in the erection of industrial plants, EASY PAYMENTS 
CIRCUIT bridge construction work, etc. This cre- . 
ates an unusual opportunity for men every- 
where to get in the welding business right 
in their own communities, and take over the work these 
men have left belind. No special training is required, 
for now with the new DYNAMIC Super-Charged Trans- 
former-Type Welder that works ff a 110 volt electric 
light circuit, men without previous experience, by fol- 
lowing the simple, concise home instructions can quickly 
do finished repair jobs. In this way you may fit yourself 
to qualify for a big pay job in the defense industry. 


WELDS BUMPERS, FENDERS, 
CYLINDER BLOCKS, BODIES, 
FRAMES, ETC. Does Farm, 

Factory and Home Repairs 


Many welders make as much as $15 to $20 @ 
day. Repair jobs that can be done in less than 
an hour can make as much as 
$5.00. Any number of jobs can be 
done more efficiently with welding. 
The DYNAMIC Super-Charged 
Welder, despite its serviceability, 
is so easily portable it can be care 2 
ried around by hand and taken Yasee, sieturee show how cow & & % 
right to the job. This is an added elder. 
feature whose value you will ap- 
preciate once you are in welding. 


WORKS ON IRON 
STEEL, TIN, BRASS, COPPER, 
AND ALL OTHER METALS 


With this Welder you can work on all kinds of 
metal—nothing will stump youm—you can tackle anything 
and in no time at all you will be able to do finished repair 
jobs that will do credit to an expert. 


DOES METALIC AND 
READ WHAT USERS SAY CARBON ARC WELDING 


Electrician says: *‘It is the best welding outfit."’ 
I wish to tell you that I demonstrated your weid- | Can be used efficiently on both types of welding, 
ing outfit to a great many people, and they ail| The cost of using the DYNAMIC Super-Charged 
agreed with me that it did the best welding job | Welder is amazingly low—costs only a few cents 
they ever saw. . L... Bristol, Conn. an hour to operate. It is built so strongly that 
Mechanic Praises Weider repairs are practically unknown—you'll never 
I have received my welder and like it very have to worry about them. It cools so efficiently 
m @ mechanic and electrician by that you can use it eontinuously without. ever 
‘ appreciate its usefulness to] having to stop in the midst of a job to let it 
others. P. C., Perry, N.Y. cool down. COSTS LESS THAN 6c A DAY. You 
Repair Shop Owner Tells About Dynamic can buy the DYNAMIC Super-Charged Welder on 
I want to say I operate a repair garage and I| easy payments. fer a year’s time, it would 
am more than satisfied with the welder. It will cost you less than 6c a day. Once you have your : 
do more than you say. C. P., Butler, Ohio. DYNAMIC outfit, you are all set in a profitable 7 pl 
Greatest Portable Outfit welding business Of yOUr ,wseese eee eae eee ean aeeaeeaeaeeoeoaneae 


I wu! cs the greatest portable outfit any y you i i ‘ 

man could wish to own. You may put me on file . Sen coupon for m ‘ 
wn hooster, Wed By St. Jonn N.B., Canada. | free particulars’ tod g Dynamic Welder Co., 2226 TF Silverton Rd., Chicago, m 

‘ Gentlemen: I want to go into the welding business. Send 

AGENTS WANTE sa Do you want something easy to sell? me free particulars on how I can learn welding at home 

® You can make big profits introducing ; and full details on your Dynamic Welder. 

to garages, factories, mechanics, janitors and maintenance men the AGENTS: Just mark an“‘X”’here [ and y ill ive full 
ma . < * 4 A ENTS: } you will receive fu 

new DYNAMIC Super-Charged Welder—we'll let you try it for ten ; particulars of our big profit plan and 10 day trial offer. 

a 

' 

' 

' 

1 

















days at our risk so you can be convinced of the immense sales possi- 
bilities. Get our big profit plan and ten day trial offer. Just send 


attached coupon for free particulars today! TRD.. 6.o. 6.066 660 6.66260 606 964664960 060600080 006 


Address......- 


DYNAMIC WELDER CO. 


2226-TF SILVERTON ROAD CHICAGO, ILL. 


Town 
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SPEED UP SPRING REPAIRS WITH 
|EPAGES 
WATERPROOF 


17S WATERPROOF 


for months, water has no effect on glue 


ITS SUNPROOF 


to temperature of 160 F 


ITS TIMEPROOF 


stronger than the joints it holds 


even though submerged 


joihts hold firm even up 


holds for years with glue 


4 HANDY SIZES 
10¢ 25¢ 50¢ 85% 
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as 


n for FREE PLAN 


Bips-Z2S7> 


FOLEY MFG. CO pnt latessielesseces 
i Free Plan on Saw Filing t 


Minneapolis, Minn 


Na 


Address 


BE PREPARED! SHOOT NEW BENJAMIN TARGET PiSTot 


NEW oteamtnee Hand Pump—Longer 
Shot Barrei—Larger Grip—More Power — Accurate 
—Uvacticn)—Geonemic ai— Sate —Clean— Quiet \ 

Bolt Action—Hammer Fire — Hair 
Trigger—Satety Lock ten ts 

{ Benjamin Genuine 
Compre ened ‘Air mrithe s 
Ask ! f ‘ t Write today 

tor complet e spe cific ations —< free targets 
BENJAMIN AIR RIFLE CO 52 Marion St St. U.S.A. 


DEGER NEW! 1942 


6 000 Pictures Shotguns Rifles Pretate® 
Revolvers Ammunition Accessories MEW 
ITEMS Frsheng Tackic. Camp Equepment, 
Beats Outboard Meters Archery Sperts- 

Send » DOLLAR BILL. check or 


Louis, Mo., 


Featuring 
For THE 
FIRST TIME 
TEAR. ROURD 
im-Aa0 


EQUIPMERT 


STOEGER ARMS CORP. 


TRALEE: NEW YORK. WY 


ot 42nd St 


Be a Navigator— 
Pilot!! 


Use the New Computractor 
with Calibrated String. & 
is . Transparent, Pro- 
tractor, Computer, Dis- 
tance Scale and Pocket 
Size. 1 gives you . . True 
Course, Wind Drift. True 
Heading. Ground Speed 
Time Speed, Distance and 
full instructions for use 

Send $1 full price. Dealer inquiries Invited. 

COMPUTRACTOR CO. 
2054 N. Argyle Los Angeles, Calif. 


ence. 


' SHIP MODEL SERVICE @y. | 


Mr hoe our Modei Consultant 

vise you FREE of charge 

A compl lete line of all standard kits and 
fittings ways on hand 

Also AllTy pes FISHER Mode! Yacht Fittings 
JAMES BLISS & CO., INC. Est. 1832 
220 State Street Boston, Mass. 
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LONE - MAN SAWMILL (€55 THA 
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‘BEL SAW MACHINERY co. 

1846, 3542 Main.St., Kansas City, Mo. 
Be permanently tooled-up 
for every operation on 
your Metal Cutting Lathe 


The ACE Set is complete—there's nothing 
Drop forged by the manufac- 


Makes Shingles, ‘"‘* 
Lath, Ties, Crates, 
A Forms Lumber Dept. 


LATHE TOOL SET 


ere correctly designed. are.of ep 

steel, are finely finished, are 
stronger —will last o life 
You can cut easier, 


Mahe Money Wook 
sawing t 

f prices 

and Engine ¢ saccien eu) 


© Logsaw 
4223 OAKLAND AVE. 


WITTE ENGINE WORKS 422,22"E3"° ANS: 


Carved Hull Kits—Separate Fittings 
Model Yacht Fittings—Sails &Spinnakers 


Send 20c coin for new 48 page catalog 


A. J. FISHER *°%toyat oak” mien: * 
KINKADE GARDEN FRAC TES 


and Power Lawnmower 
A Practical Power Plow and Yo 
for Gardeners. Suburbanites, Florists 
Truckers. Nursery men, Fruit Growers ie Ad * 
Low Prices - Easy Terms ; Sat at " 
American Farm Machine Co. \‘ 
1072 33rd Av. SE. Minneapolis, Minn. 
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(Continued from page 


lision, is declared to be minimized by the ad- 
ditional protection. In addition, the inven- 
tor maintains, the buffers offer a safeguard 
against marred, bent, or broken bumpers, 
and are not themselves easily damaged. ... 


COATED 
FINISH 


PRINTING 


FLUORESCENT 
PRINTING 


TO SAFEGUARD PRINTED LABELS against 
counterfeiting, one scheme has been to ap- 
ply a secret identifying mark of fluorescent 
ink, which glows under ultraviolet light. 
Since an enterprising crook might do the 
same, if he learned of the artifice, F. W. Far- 
rell of West Brookfield, Mass., proposes an 
improvement. Instead of being printed on 
the finished paper, the fluorescent mark 
would be impressed at the paper mill, just 
before the raw stock for labels received its 
finishing coating of clay or other standard 
materials. The coated paper would then be 
printed with standard inks in the usual way. 
According to Farrell, this makes the secret 
mark completely invisible under ordinary 
light, although it stands out plainly to an 
inspector with ultraviolet equipment. : 
DISPENSING WITH THE USE OF CALIPERS, a 
new measuring 
tool determines 
the diameter, cir- 
cumference, or 
length of an ob- 
ject. The device 
consists of a flexi- 
ble metal or fab- 
ric scale, which 
may be wrapped 
around the piece 
to be measured 
and threaded 
through a slot at 
one end, as shown 
in the accompany- 
ing illustration. 
When this is done, 
the diameter of 
the piece may be 
read directly from the scale, at the edge of 
the slot. Turning over the rule, after re- 
moving it, shows the corresponding circum- 
ference. Gerard L. Bresson, of New Orleans, 
La., invented the triple-purpose device. 
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UP TO THE MINUTE 
1942 EDITION 


Pa LD) ING 


kK 


WORTH HUNDREDS OF DOLLARS TO}; 
THIS NEW 1942 | 


"PRACTICAL 


ARC 


WELDING 
MANUAL" 


5 = — 512 Giestvattons 


Packed jam full of the 
latest in arc welding 
technique, new equip- 
ment, rods and newest 
welding applications, 
including 192 pages of 
cidlan’ equipanent. It's practical lessons. 
comperey new Welding | Gute bot opts 
sar ei ie TO BE WITHOUT 
Worth sendiedh ‘of Dollars 


B troduc 
gs and 5 


It’s an investment that 
will pay you bigger 
dividends and increase 
your profit and income. 


= st acKest 


Don't delay, 
send for your 
copy today! 


yom ‘earn ‘more. Practical 

§ Post- 
PAID 
in arc welding NEEDS this new book! 


Everyone interested 








Hobart Trade School 
TRAINS YOU Quickly 


Learn Arc Welding at Qenerece" i mest ‘ 

Menceks course Under the super The New Hobart 
t ‘ ou can become € 

yNare welding Jobs. Trade Schoo/ 


— “EEL 
HOBART sros. 


TROY, OHIO 


en HOBART BROTHERS, BOX P-32, TROY, OHIO, U.S.A. 


Please cond a w 1942 Arc Welding Manual described above 
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Vew wrroved Electric 


MOTO-SAW 


SAFE AS A HAND SAW 
suST GUIDE ah 


More like m agic than any #0 LimiT TO LENGTH OF 
aan . 


STOCKIT WILLCUT SAWS 
TOCENTER OF 18"WIDTHS 


nd DREMEL MFGCO. 
i Dept. $122-C 
Racine, Wisconsin 


INSIST ON A GENUINE 
Fd 


} . Moto-Saw 
FOR 27,000 R. 


MOTO 
TOOL 


100 Tools in One 


*Has shock-proof 
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$ A to pay wae Seer Back 
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HAMMER BLOW TOOL COMPANY, Dept. D-3, Wausau, Wis. 
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Over 
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ADDING MACHINE “izes 


FREE TRIAL 

IDEAL FOR INCOME TAX {,.""\: ONLY $250 
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Tn” 10 days it not delighted. 
CALCULATOR MACHINE COMPANY 
DEPT. 416, P. O. BOX 1118 CHICAGO, 


FREE BOOKLET 
ON SHORT CUT IDEAS 
TOSPEED UP <_= 


CAR REPAIRS CURes 


Mechanics, write for your copy, 
Motor Car Ail- 


today. 


Oe 
MOTop Car 
Cures for AllMenrs 
ments, 

CHAMP-ITEMS, INC. 


6203 Maple Ave. St. Louis, Mo. 
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pieces OX and 10% 


BROWNSCOPE CO.. " Best. 63. 


* PRODUCE the FRUITS of VICTORY * 
With BOLENS 


125 w. 45th St., New York, N. Y. 





Defense Tools for Today’s 


GARDEN TRACTORS .... 


**SOLDIERS of the SOIL’’ 
+ WRITE FOR CATALOG 
BOLENS PRODUCTS CO. 
Dept. PS-! 
Port Washington, Wis “age | 
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ing product ofthe decade. 


WINN’S NEW IDEA 


CHEMICAL KITS ond APPARATUS @ 
OUTFITS FOR STUDENTS, BIG VAL- 
DD or PREE LITERATURE and CATALOG 
of CHEMICALS & LABORATORY SUP- @ 
PLIES. Send 3c for return postage. 
J. H. WINN MFG. CO. e 
Dept. 103—124 W. 23 St.,N. Y.C. @ 


New FLUORESCENT 


Screws Into Socket 
Like Ordinary Bulb 


RICES as low as $3.55 inetudin 
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fat Sales to store 
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A Tests Everything Electrical 
—\ From 100 to 550 Volts 4rr.iances 


necessity for electri- 

ians and home because it has 
1001 uses Equipped with a 
Neon light which tells instant 
ly where trouble lies in electric 
circuits, fuses, cut-outs, motors, 
radios, all kinds of electric ap- 
pliances, etc. Tells A.C. from 
D.C. Far superior to ordinary 
test bulb. Fountain pen 
size with clip for carrying in vest 
pocket. Lifetime guarantee 


PATENTED FUSES 


L.S.BRACH MFG. CORP. 
I{@) S3 Dickerson St., Newark, N. J. 


A real 


MOTORS 
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PENCIL-SIZE HANDPIECE For 
“FINGER-TIP"’ Control. Win re al 
pleasure and profit by using a 
FOREDOM FLEXIBLE SHAFT 
TOOL. Performs countless tasks quickly 
ently, effortlessly in home or shop on wood 
neta giass, plastics, etc. Sensitive Finger- 
control, eas ity, unobstructed 
You can engrave 
pen, slot. saw, carve, clean, sand Ideal 
ass etching. gem-setting and 
molds, cas ~ ngs, et« Complete 
shop n ing 50 piece accessory t 
3.15 Order. “today Enclose $1.00 with 
*O.D. orders. FREE, New Complete Catalog. 


FOREDOM ELECTRIC COMPANY 
Dept. 312 27 Park Place, New York 
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accessibi 
grind, polish, mill 


Your present power bill 
will buy a WITTE that 
produces aer and light 
for lc a K.W.H. Save up 
to 75%. A Size for Every 
Need. Write today for 
finance plan, literature 
and name of dealer. 
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For 8 to 16° Metal Lathes. Build It Yourself. 
At ast. a Tas ision grinder within your means. You save 
ng our semi-machined tings, on 
iatt e * HU TRON | an dies bot internaland erternal 
curacies te Mirror finish easily obtainec 
tone, Sakecen shafts rd or soft, holes, lathe 
Does eccentric 
er uses for home 
Write for FREE 
ill ustrated folder and aries “ist ‘ot eupp ementary items 
Mention your lathe 


Huron Machine & Tool Co., Dept. C-3, Yale, Mich. Onty $645 
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REFINE ¢ USED e OIL 
No cost for equipment, or to operate. Good, clean lubri- 
cant from waste. Oil never wears out. Free particulars. 
C. Gerwin, R.8, Cor: Bryan & S.E. 56, Oklahoma City, Okla. 


Print 


Cards, stationery, circulars, tags, labels, advertising, etc. 
Save money. Print for Others, Big. Profits; easy rules 
gant will $0 popular Raised Printing like Junior out 
a $8.2 and op. Send for free catalog and al 
INC., Y¥-33, Meriden, Conn. 
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OK-2, the ; Outboard Ki- Yak 
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others at bi, 
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sembied from our KIT Susir f EXCLUSIVE 
new construction principle o experi- 
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ie -sail Kits from 20 to 45 ibe, 
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trated Circulars, low Factory-to- You Prices! 
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Schools and Home 
Workshops 
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1S S.MARKET . D- 
Make your own castings of aluminum 
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complete plus Illus. Instructions. No Ex- 
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SEND 10¢ POSTAGE COIN 
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better job on all wood gluing 


Franklin Glue — genuine Hide Glue in liquid 
form — saves you money. No waste from 
preparation. evaporation, souring, hardening 
or chilling. Mokes a joint stronger than the 
wood it binds 
ALWAYS READY — USE IT COLD 
No heating or mixing. No glue pots or heated 
wood with Franklin Give. Use instantly, os 
is! Spreads smoothly, easily, at room tem- 
roture. Favorite of the woodworking 
industry, of fine craftsmen everywhere. 
ASK YOUR HARDWARE DEALER 


for Franklin Liquid Hide Glue or send 25¢ 
for ‘«-pint con (Regularly 30c). If from 
Ohio, add lc soles tox. Only one con to 
@ person. 
THE FRANKLIN GLUE CO 
1163 Cleveland, Ave. Columbus, Ohie 
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TRAFFORD PLASTICS 


Buy now; ee shortages later. For new 36-page ‘2. 
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METAL AND WOOD WORKING MACHINE TOOLS 


Send for new FREE catalog of complete ] 
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The HOME 
CHEMIST 


A new book which shows how 

to set up and operate an inex- 

pensive home laboratory with 
odds and ends of material available in every 
hom Many thrilling. practical, useful exper- 
iments and tests, entertaining. instructive, val 
uable pe jinting the way to research and new 
discoveries Many diagrams and illustrations. 
Full ch ith be yund $1.00. 


POPULAR SCIENCE MONTHLY, Dept. 32 
353 Fourth Ave. New York, N. Y. 


GET A “PLUG-CHEK”’ 


AUTO-LITE SPARK PLuGs 


POPULAR SCIENCE 











MOTORISTS 


TO MAKE THIS UNIQUE eee 


AS SAVING TEST 


SAVINGS 


Car Owners: You are invited to make a gas saving road test with the Vacu- 
matic on your own car, with the absolute understanding that unless it proves to 


you that it will save you up to 30% on gas and 
improve your car performance, the test will cost 
you nothing. Investigate this remarkable discov- 
ery that trims dollars off gasoline bills—gives you 
worthwhile gas savings—more power—greater 
speed—quicker pickup—faster acceleration. 


Automatic Supercharge Principle 


Vacu-matic is entirely different! It operates on 
the supercharge principle by automatically adding 
a charge of extra oxygen, drawn free from the 
outer air, into the heart of the gas mixture. It is 
entirely automatic and allows the motor to 
“breathe” at the correct time, opening and closing 
automatically to save dollars on gas Costs. 


Proven By Test 


In addition to establishing new mileage records 
on cars in all sections of the country, the Vacu- 
matic has proven itself on thousands of road tests 
and on dynamometer tests which duplicate road 
conditions and record accurate mileage and horse 
power increases. 


Fits All Cars—Easy to Install 


Vacu-matic is constructed of six parts assembled 
and fused into one unit, adjusted and sealed at the 
factory. Nothing to regulate. Any motorist can 
install in ten minutes. The free offer coupon will 
bring all the facts. Mail it today! 


The Vacu-matic Co., Wauwatesa, Wis. 
MARCH, 1942 Please 


-—— Sworn Proof of Gas Savings — 


This certifies that I have carefully read 300 
original letters received from Vacu-matic users 
testifying to gas savings up to 30%, many reporte 
ing added power, smoother running, and quicker 
pick-up. These letters are just a small part of 
_— the larger file of enthusiastic user 
Jetters that I saw at the company offices. 


Signed 


Fiera Flere 


> 
£04, @ 











mention PoputarR ScIENCE MONTHLY when writing to 


sy 
Get Yours FREE 


AGENTS For Introducing 


Vacu-matic offers a splendid opportunity for 
unusual sales and profits. Every car, truck, trace 
tor, and motorcycle owner a prospect. Valuable 
territories now being assigned. If you help us 
introduce it to a friend, you can obtain your own 
free. Check and mail coupon today. 

SEND 


Shs Gree Offer COUPON 


THE VACU-MATIC COMPANY 

7617-650 W. State St., Wauwatosa, Wis. 

Please send full particulars about VACU-MATIC, 
also how I may obtain one for my own car FREE 
This does not obligate me in any way. 


Name PYUTETICT TTT ett 
ROBB ccccccoccccecscccccccscece 


State eeeeeeee eroeee 
DD Check bere if interested in Agency Proposition 
a a 2 a = oF a oe a a 
advertisers. 239 
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SAVE TIME 


WITH SOUTH BEND LATHES 


SPEED 


ACCURACY 


EASE OF 
OPERATION 


VERSATILITY 


13 x 5° South Bend Underneath Motor Driven 
Toolroom Lathe 


IME IS PRECIOUS these days. The success 
of our national defense plan depends on 
maintaining heavy production schedules—there 


is no time to lose. 


Leading defense industries rely on South Bend 
Lathes when increased production is required. 
Their wide range of spindle speeds permits 
machining work with maximum cutting tool 
efficiency their unquestionable accuracy as- 

sures uniform precision on all types of 
work — their ease of operation reduces 
fatigue and prevents mistakes — their ver- 


“HOW TO RUN A LATHE” \ ; ' satility facilitates qui k change-over from 


A practi il reference one job to another. 
machinists, apprentices and shop : 
students. Contains complete infor- South Bend Lathes are made in five 
mation on the operation and care sizes: g”, 10”, 1 A l b's and 16” swing. 
) t rh thes , . 

+h - working rv é s+ r Al] sizes are supp ied with toolroom or 
af A copies pu liste 28 4 

pages, 5 x 8”. 360 illustrations. manufacturing equipment. Write for cata- 


Sent postpaid for 25c in st unps. log and name of our nearest dealer. 


SOUTH BEND LATHE WORKS .. 


832 EAST MADISON STREET, SOUTH BEND, INDIANA, U.S.A. ts 
% 
t= 


md 


LATHE BUILDERS FOR 35 YEARS 


POPULAR SCIENCE 





ATTENTION! Al 
SPOTTERS-HO 


This 100-Page Aircra 
Guide Is an Absolut 


IDENTIFIES 90 OF THE WORLD’! 
PLANES— GERMAN—JAPANESE 


with photos, specifications and silhot 


of each plane in actual flight 


"THIS brand-new AIRCRAFT SPOTTERS’ GUI 

exactly what you need in today’s emergency! 
are a volunteer air raid warden, “spotter,” or empl 
in any one of the many home defense tasks assign 
civilians, vou will want to become thoroughly tat 
with all types of war planes commonly used by th 
ligerent nations, including our own and those of ¢ 
lies. Even if you have not been assigned any ¢ 
duties, you should have this knowledge of plane 
measure of preparedness and as a guide to correat 
in case of emergency. 

THE AIRCRAFT SPOTTERS’ GUIDE is ec 
Lieutenant Colonel Harold FE. Hartney, U. 8. Air C 
serve, formerly Chief of Training, U.S. Air Corps 
tains the latest Army and Navy information cove 
world’s fighting planes. 


Shows All Easily Recognized Characteri 


This valuable 100-page book describes and illu 
British war planes, 17 German planes, 16 Japan 
14 American planes, 12 Italian planes, 6 Netherla 
{ French planes and 3 Russian planes. Not of 
shown exact, authoritative photographs of all th 
but you are given specifications, markings, and 
mation to assist you in positive identification 
viewed in the air or on the ground. An exceedio 
feature are the silhouette views showing each plat 
different angles, so that even at a great distance ys 
sisted in identifying a plane or group of planes 
outlines you see! A quick-reference index is includ 

THE AIRCRAFT SPOTTERS’ GUIDE is in 
handbook size, measuring 5‘ by 9 inches. It 
carried in coat pocket or supply bag. It is also a 
accessory on the desk of every warden post, ever 
ing headquarters, every school warden, and wher 


the watchword. Rush your order for a copy today. 


SEND ONLY A QUARTER 


‘ 


friend 
or foe? 


can you “spot” ——*—— 


these military 


planes 
in the sky? Gann 


@UPPOSE you were an air raid warden, “spotter,” or just 
Mr. John Citizen, and saw a group of any one of these 
planes in the sky, would you know when to give the alarm 
how to distinguish between our own or enemy planes? 
Do you know that the silhouettes of these planes identify 
them at great distances just as positively as though they 
were on the ground? Now you can have at your fingertips 
not only the silhouettes, but actual photographs, specifica- 
tions and markings of 90 of the world’s foremost fichting 


planes in 


THE AIRCRAFT 
SPOTTERS’ GUIDE 


100 Pages of Detailed Pictures for only 
formed as a measure of preparedness. 2 Sc 
Every important Allied and Axis plane 


is fully pictured and described. Every well-known German, 
Japanese, and Italian plane is illustrated from many differ- 
ent angles. Every American, British and Dutch fighting 
plane of importance is pictured. French and Russian planes 
are included. 

THE AIRCRAFT SPOTTERS’ GUIDE will not only be 
an indispensable handbook for everyone charged with 
civilian defense duty, but will provide a wealth of useful 
information and ideas for anyone interested in aviation as 
a hobby or as a career. The amazingly low price of 25 
cents makes it possible for all to own a copy. Get yours 
immediately. 


See Inside of This Cover for More 
Details and Special Order Form 


This valuable book was prepared es- 
pecially for today’s emergency, which 
calls upon every citizen to be well-in- 








SPEED 


EASE OF 
OPERATION 


VERSATILITY 


“HOW TO RUN A LATHE” 


A practi il reference book for 


machinists, apprentices and shop 








students. (Lontains comple te intor- 
] 


mation on the operation and care 
of metal working lathes. Over 
1,700,000 copies published. 128 
pages, 5's” x 8", 360 illustrations. 


> 


Sent postpaid for 25c in stamps. 


SOUTH BEND LATHE 


832 EAST MADISON STREET, SOUTH BEND 
LATHE BUILDERS FOR 35 


ek La 


Mo \ hen writis 
‘ 
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ATTENTION! AIR 
ACCURACY .- SPOTTERS-HOME 







This 100-Page Aircraft 
Guide Is an Absolute !” 


IDENTIFIES 90 OF THE WORLD’S FC 
PLANES—GERMAN— JAPANESE—I 


with photos, specifications and silhouettes 


of each plane in actual flight! 


“THIS brand-new AIRCRAFT SPOTTERS’ GUIDE is 

exactly what you need in today’s emergency! If you 
are a volunteer air raid warden, “spotter,” or employed 
in any one of the many home defense tasks assigned to 
civilians, you will want to become thoroughly familiar 
with all types of war planes commonly used by the bel- 
lizerent nations, including our own and those of our al- 
lies. Even if you have not been assigned any specific 
duties, you should have this knowledge of planes as a 
measure of preparedness and as a guide to correct action 
in case of emergency. 

THE AIRCRAFT SPOTTERS’ GUIDE is edited by 
Lieutenant Colonel Harold EF. Hartney, U.S. Air Corps Re 
serve, formerly Chief of Training, U.S. Air Corps. It con 
tains the latest Army and Navy information covering th 
world’s tighting planes. 


Shows All Easily Recognized Characteristics 


This valuable 100-page book describes and illustrates 
British war planes, 17 German planes, 16 Japanese plan 
14 American planes, 12 Italian planes, 6 Netherlands plar 
{ French planes and 3 Russian planes. Not only are 
shown exact, authoritative photographs of all these airct 
but you are given specifications, markings, and other in 
mation to assist you in positive identification either v 
viewed in the air or on the ground. An exceedingly valu 
feature are the silhouette views showing each plane from 
different angles, so that even at a great distance you will | 
sisted in identifying a plane or group of planes simply b 
outlines you see! A quic k-reference index is included. 

THE AIRCRAFT SPOTTERS’ GUIDE is in a cony 
handbook size, measuring 5's by 9 inches. It can eas 
carried in coat pocket or supply bag. It is also an indisps 
accessory on the desk of every warden post, every civiliar 
ing headquarters, every school warden, and wherever aler 
the watchword. Rush your order for a copy today. 


SEND ONLY A QUARTER & 3c 










For Everyone Who Wants to Know Planes 
as a Hobby, Study or Patriotic Service 


™% THE AIRCRAFT SPOTTERS’ GUIDE 





was published not only to meet the 
emergency needs of today, but also 
to furnish an authorita 
tive, up-to-date guide for 
everyone interested in 
- aviation, whether as a hobby 
or a study, as a part or full 
time career. Perhaps you like 
to build model planes—this 
Guide will provide useful 


aii o and fascinating details for 

- you to work on. Perhaps you 

. a are looking forward to the 
ry coming opportunities in the 


airplane industry, as a mechanic, flyer, maintenance man. This 
Guide will be a valuable introduction to the field. Perhaps you 
are now employed in aircraft production, or want to qualify for 


military aviation—this Guide will provide you with many helpful 
focts and ideas 


RUSH ORDER-FORM & LABEL 
BELOW FOR YOUR COPY 


To get your copy quickly, here's what you do. Cut out the ORDER 
FORM and SHIPPING LABLL below. Fill in carefully (preferably 
print) your name and addres; ON EACH. On the ORDER FORM 







Identification 
Necessity! 


JREMOST MILITARY 
TALIAN—ALLIED 


you will see a Handy Coin Holder. Simply slit open the perforated 
lines in the center of the circle and slip a quarter under the band thus 
formed. Then on the SHIPPING LABEL affix a 4 cent stamp in the 
space provided. Fold as directed, place forms in envelope and mail 
atonce! National Aeronautics Council, Inc., 37 West 47th St., N.Y.C. 


oe ee ee ee CUT HERE oo oe oe 
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THERE'S A SWIFT FLASH of the 


AND SET UP THE CAMELS TOO TALK ABOUT your wood-gettin 
’ looking right at arm. The ball whirls down the 


wonder! You're 

Whether you're bowling him—"'Low” Jackson of St. Louis, alley. Take a good look at the 
; 7 1941 All-American, captain of the way “Low” Jackson tossed that 

yourself—or just watching worlds match game champions. one—that’s an All-American hook. 
Light up a slower-burning Camel Close to the gutter. Three-quarters 


—nothing hits th t like 
. 9 ° e ie ind watch this champion of cham down, she starts to break—straight 


action for the slot. Watch it now—it's— 


a cool, flavorful Camel pions in 


ITS 


THAT ALWAYS 
HITS THE SPOT 


e, o 
CAAA LRM haw 
4 PERFECT HIT! Like a homer PFHE SCORE-BOARD tells the I'WENTY TIMES “Low” Jackson 
with the bases loaded like the story. More smokers preter Camels above/hasrolled the perfect score 
full, rich flavor of a certain ciga smokers like Lowell Jackson to Every time he lights up a Camel he 
rete, it never fails to thrill, No whom mildness is so important smokes with the assurance of mod- 
matter how much you smoke, there s smokers who want a flavor that ern laboratory science that in the 
always a fresh, welcome taste to a doesnt tire the taste. You'll never smoke of milder, slower-burning 
Camel—tor Camels are milder with know what you've been missing Camels there is less nicotine (see 
less nicotine in the smok« until you smoke Camels below, lett). Get Camels next time, 


The smoke of slower-burning 


Camels contains 


28% LESS ™=y Camel 
NICOTINE ~~ y —the Cigarette of 


than the average of the 4 other - Costlier 
largest-selling brands tested— 7 ; id 
Tobaccos 


less than any of them—according 
to independent scientific tests 


of the smoke itself 





